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REPORT BY ROBERT T. HILL ON THE 
VOLCANIC DISTURBANCES IN 
THE WEST INDIES 


W ishHiIngTor, D, €., june ay, Pou. 
De: ALEXASDn GRARnAM Brie. 
Mrendeut National Groerapite Saciedly. 

Dean Sis: [transmit herewith my report on my investigations of the recent 
volcunic ernptions of Mont Pelée, Island of Martinique. { hod previonsty made 
twee visits to the island and was somewhat familiar with its topography and geology. 
My reearches consisted of ten days’ study on the island, from Mav #1 to Mav 30, 
iticlisive. Most of the time was devoted to studying the physiographic effects 
of the volcano, the nature of Its eruptions anid ejecta, anil the procuring: of 
evidence from eyewitnesses concerning the facts of the catastrophe, 1 traveled 
extensively over the surface and margins of the area of the disaster ot foot and 
horseback amd circumscribed the coast with boats. 

During my stay T was placed under repeated obligations for courtesies extended 
by U. 8, Consal Ayme, Captain MeLeat, of the U.S, cruiser Cincinnati Lieu- 
tenant MeCarthick, commander of the U.S. tue: Pevenwe- Admiral Servan anid 
officials of the French fleet; Mr Ferdinand Clere, the leading planter of the 
island, anid inmumeribie members af the negro and colored peusantry, whose cottt- 
tesy and hospitality were graciously extended on every occasion. Special thanks 
afte die Captain Berry and all the officers and sailors of the Dive, who by self- 
deprivation accommodated our party on their vessel Thanks are also due Mr 
I. &. Diller anc fr (core Selzer, of the U. 3. (reological Survey, for thetr 
prompt petrographic ¢xsomnotion ani chettical analyses of the specimens col- 
lected, and for their prompt reports published elsewhere in this: Magazine. 

ln the present article I free endeavored to present a technical statement of the 
nctual events of the erect erupticn. The tiine has heen too limited for me ta 
thoroughly digest and interpret the data collected, Later {shall present some 
further temarks and my final conclusions on the phenomena in the Century Mas. 
azine for Septem her. It 18 alec ttt jeest to Femuarke that the AOCUTIT pA Vins article 
does not pretend to he a coutplete or final presentation. | appreciate that my 
associites, Professors Russell and Jaggar, who accompanied the Ofefe, and Pro: 
fessor Heilprin, who arrived on the island os J was leaving, oll collected informa- 
tion and date equally as valuable as mine, and that they may have deductions of 
preater importance. 

Very truly yours, Rorert T. Hinn. 
ong 6. 5. Geleginl Survey. 
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Robert T. Hall CE Borcherorink [srikel (Reel 
Thomas 4. Jappar i. ©, Hovey 


Ci Board the Jvc 


Messrs Hill and Russell conttibute to this number then preliminary reports 
to the National Geographic Society, [1 seemed best that one of the geologists 
af the National Geographic Society expedition should remain in the region ot 
valcnnic disturbance. Dr Thomas A. Jaggar, who ls professer of geology in 
Harvard University, was therefore commissioned by the Society to continue his 
resenrches, and his report will be published Inter im this Magurinu. Lack af 
space prevents our publishing Mr Borcherevink’s report in this number. ate 
i. (), Hovey, a tember of the National Geographic Society, represented the 
American Museum of Natnral History, 

Ge Boi. 
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THE DEPARTURE 


’ AE Lord ranted fire and brim- 
stone anced the smoke df the 


country went wp os of a fer- 
face, ——Hible. 

The present year seenis to. be one of 
Mstial volcanic and seismic activity. 
In Rusia, Mexico, Guatemala, the 
West Indidn and Aleution Ielands dis 


turbances of severity, occompatied by: 


greit los of life, have taken place, while 


the volcanoes of Vesuvius andl Hawaii 


are also displaying marked activity, It 
was reserved for two apparently quies- 
cent and long-forgotten yoleatocs 1 the 
West Indies, however, to pive us-on ex- 
hibition of sudden and deadly violence. 
anid to nwaken a world-wide interest in 
thest phenomen, 

The first news of the outhurst of the 
Martinique volcano to reach the United 
Stites wat o dispatch May 6 from St 
Thomas, West Indies, to the Vew Jowt 
fowwed, announcing that the flow of 
lava from the voleane Montagtie Pele, 
Istancd of Martinique, had begun, ond 
on the previous Saturday, May 4, had 
completely destroyed the Guerin fae- 
tary, stttated two miles from St Pierre, 
the principal town of Martiniqhe, and 
reporting that there wus a rumer to the 
efect that 140 persons had disappeared, 

On May 9 the frighttul news followed, 
announcing that the beautiful city of 
st Pierre, with all ite inhabitants, had 
heen atinihilated on the preceding day 
by @ terrific valeanic outburst. 

As horrible as are volcanic disasters, 
they are alwys exaggerated in the first 
reports, and many were loath to believe 
that 30,000 people had been swept into 
elerity ut a single moment, os wos'de- 

Sitting in my offwe, where at the 
time I was preparing a long deferred 
report upon the geology of the Wind- 
ward Islands for Professor Alexander 
Agnssiz, to be published by Harvard 
University, the news was made known 


to ame by o reporter of the Vea Fort 
fferaid, who asked me.to give him some 
information. (published in the Aferafd 
of May yo) wpon the geology of the 
islanis and the voleanoes, Fran that 
moment tntil the suling of the Serre, 
at gp, moon theaght of May 14, when 
she siiled from the Grooklyn dock, | was 
besieged by reporters: for informution, 
and since that first news IT have myself 
beth ina contlinens state of ernption 
from endeavoring to procure and give 
stich information as within ity power. 


THE START 


On Tuesday, Moy 13, the officers of 
the National Geographic Society re- 
quested te to accompany the J)cir 
mele expedition, which sailed ot the 
heur previously stated. Withott prep 
oration I joined the ship, and on the 
moring of the 16th was wellout toses, 
headed for the scene of disaster. 

We had hardly settled ourselves on 
board the man-of-war when we began 
to speculate concerning the conditivns 
which we would find awaiting us nt the 
island. Lmmediately following the news 
af the catastroplicat St Pierre the reports 
were full'of accounts of many startling 
phenomena, Among these may be men- 
hoted the rumors that the top of the 
monitain lad blown away; thot the 
islathl had decreased in area one-hulf ; 
that the entire north coast had disap 
pearecl ; that the sea bottom lad sonk 
joo feet: thatthe streams of lava were 
Howing. and that the configuration of 
the entire island had been changed, 
Finally, as-we left New York, the after- 
Team papers printed muamors that Fort 
de France had been burned, so that for 
seven days we sailed inignorance of the 
conditions awaithig ws, 

Front all parts of the world algo came 
noticed of Linpossthle sccompaniyving phe- 
nomena, Woleanoes were found in Ne- 
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braske. and pon the sedimentary islands 
of Alaska, Earthquakes were reported 
from Asin to South America; red-sin- 

sets seen in distant fans; flouting booclies 
and débris picked up far from the sceme 
of the disaster, Even tecentiy it las 
heen reported that the surface of Penn- 
sylyania hod coved in since the disaster, 

and that tle enthusiastic crank who dis- 
covered this fact was coming to Wash- 

ington to see if the national capital had 
not suffered a sunilar subsidence. Por- 
timately we found that neost of these 
reperts were founded upon imagination 
of over-cuthisiasm, and upon their face 


GENERAL GEOGRAPHY OF 


In order to fully understand tre catas- 
trophe it will be necessary to present o 
trie review of the geography and geol- 
ogy of the region. 

Across the throat of the Caribbean 
extends a chain of islands (the Camnb- 
bees), which ate really smouldering fur- 
naces, with fires banked up, ever ready 
to break forth at some tnexpected and 
inopportune moment. This group com. 
encing with Saba on the sorth, near 
our own Porto Rico, and ending with 
Grenada on the south, tear Trinfdad, 
consists of ancient ash (Lapilli) heaps, 

piled up in times past hy voleanic action, 
ese old ash heaps have weathered 
into fertile soil, which, bathed by an 
utdiue share df moisture, has become 
covered with tripe growths of damp and 
mouliicring vegetation. This same soil 
prodices all the richest vemetable pro- 
ducts. of the Tropics. 

In three previons papers | have given 

descriptions and classifications of the 
enlogic, geographic, and political eun- 
ditions of the West Indies, In the first 
of these, “' The Geology and Physical 
Geography; study of atype of Antillean 
development based npon surveys made 
far Alexonder Agessiz."* * [endeavored 


* folletin Mascom of Comparative Zodlopgy, 
Hurvaril Colleee. parts eaunl vi, Sep, Teqy. 


etititled ‘The Broken Necklace,’ 
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are as 2 piel meredible as were the 
reports af two floating tshonds inhabited 
by hordes of monkeys and green parrots 
Teported to have been seett on the Gulf 
by the facetious editorof a Washington 


pape. 

Tt will be impossible for me in the 
accompanying paper to take np each 
tumor and dissect it specifically ; bit 1 
shall etideavor to present every fact 
which has come wade my observation 
or been recorded by me from the lips of 
futhentic witnesses, leaving to thesend 
the presentation of dedtictions concern- 


ing the immedinte cause of the disaster. 


THE WISDWARD ISLANDS 


to give every fact concerning the com- 

plicated geological stricture of the many 
types of islands, together with the more 
ur tess complicated physiographic his- 
toty of how they are tide and the 
changes which they hove nticlergatie, 

In the second work, Cuba and Parte 
Rico, with the Other iiauitiic? the West 
Indies,’ * a popular geogtaptic story of 
the islands, theirresources aml their [Hen 
ple, was presented. The third article. 

mm the 
Ceafier Afagasine for April, 1901, en 

deavors to relate the unhappy conditions 
which have brouht the islands into 4 
state. of economic: rnin, 

To these who first Jook at the map 
and have sot considered thelr minute 
geology, the Lesser Antilles appear as 
the members of a kindred urchipelage, 
The Virgin Islands ot the north are 
Antillean, while all south of Grenada 
are South American in mitral relations, 
Even after detachitg theirtermim the 
remaining islands of the archipelago 
lving between the Anegatda Passace 
aud ‘Tobago, constituting the Wimdwerd 
grotp, preset altost as cottiplicated 
composition. Some of the northern 
islands; such as Santa Crit ancl St Bar- 


*The Century Companr. 


Nom York, ish, 
encoml edition, gee, 
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Political Map of Windward Islands 


tholomew, are also Antilleam in struc 
ture. and were it not for the deep Ane- 
Rado Passage, which almost severs the 
latter from the submerged platform-at 
the north end of the Windward Channel, 
they might prolably be cettisidered An- 
tillean. 

All the Windward Istands with the 
exception of Barbados probably have a 
hase of volcanic rock, notably St Mar- 
tins atid Antigua of the outer chain. 
The Windward Islands constitute u 
uitique and peculiar geologic province, 
the disetssion of which, with thelr gen. 
eral phenomena, can now be briefly 
considered, 

The islands of the chain, however, 
south of the Anegada Passage and north 
of Trinidad, constitute a different geo- 
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logie type, which may be classed by 
composition ito three general sih- 
types as follows: (1) Volcanic islands 
composed almost entirely of igneous mc- 
terial; (2) islands composed, at their 


Surface at least, of organic oceanic sed- 


imentary débris, and (3) compound isl- 
ands, with a higher summit region of 
voleatic rocks of the first-tnentioned 
class, with addetl areas: or benches of 
sedimentary tocks, “These three types 
are exetiplifed in Martinique, Barbuda, 


and Antigua. 
WINDWARD GROUP 
The Windward group is divisible into 


two parallel belts extending the length 
of the archipelago, The eastern belt. 
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composed of the sedimentary anc com- 

und type, includes Sombrero, Dhog, 
Anguilla, St Martin, St Hartholomew, 
Barbuda, Antigua, the Grande-Terre 
of Guadeloupe, Marie Galante, at 
Desirade. 

The iumer belt facing the Coribbean 
inelndes Saba, St Eustatius, St. Christa- 
pher, Nevis, Monserrat, Basse-Terre, 
Guadeloupe, Dominica, Martinique, St 
Lucia, St Vincent, the Grenadines and 
Grenada constituting the newest and 
highest sumimitsof the Windward group, 
attaining heights approximating 5,000 
feet in all the islands mentioned except 
the two most northern, Sabo and St 
Eustatius, which rise 2.320 and 1,950 
fect respectively, and the Grenadines. 


GEOLOGY OF THE ISLASTIS 


The configuration and structure show 
that their history extends hack to con- 
siderable antiquity. In the first place, 
while the primary configuration of all 
these islands is constructional—largely 
die to extrusive piling up—the pres- 
ent: miner details of configrumition, ex- 
pressed im steep coastal bluffs, benches, 
‘slopes, atid canyons, are modified by 
erosion, which has required. consider- 
able time for development. ‘Trie crater 
shapes, except in St Eustatius, Nevis, 
and St Christopher, are moonspicuoms, 
and aré merely secondary sumit tea- 
tures iti the other islands, occurring 
parusitically wpon masse of old eroded 
volcanic débrs reaching a height of 
4,000 feet, which haye lost the feature 
of their original contour through ero: 
sion. Secondly, the islands are all con: 
posed largely of vast piles of oll tulfs 
aml trachytic of ondesitie débris. of 
nuiny eruptive epochs, like the volcanic 
heights of the Costa Rican plateau, 
which indicate long continuation of the 
Viicanism since comparatively remote 
geolale epochs, reaching back most 
probably to Eocene time. 

This main or interior chait is com- 
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posed of piled wp voleamic débrs, amd 
pan the istands of Guadeloupe, Marti- 
nique, and St Vincent there have been 
active volcanic eruptions in historic 
time, 1797 in the former and rh12 im the 
latter, Soufritres, hot springs, wtc., 
show that this activity is only slumber- 
ing quiescent in nearly all these islands, 
Besiles, most of them still possess tipo 
their sutunaits one or more true craters, 
while Saba and St Eustatius are com- 
posel of simple crater cones now qul- 
escent, While these facts attest recent 
eruptivity in the islands, there is much 
evidence presaging the conclusion that 
the present vulcanisin is merely the sur- 
vival of that which begat earlier in 


geologic history, and that the main mass 


of the material composing the islands 
was ejected long before the dawn of 


> huttian history. 


Troe elevated reefs—normal, unal- 
tered reef rocks raised by eperrogenic 
elevation to heights not exceeding oo 
feet above the sea—ilo not ocenr near 
sea-level in the Leeward margin of the 
inner belt of the Canbbee Istands. 

In St Christopher, St Eustatius, (ra- 
delouge, Martinique, St Lucia, and Gre- 
nada disturbed fossiliferons beds of Ple- 
istocene or recent age are exceptionally 
found interbedded in volcanic débris of 
the lower slopes at altitudes of two or 
three hundresd feet above the sea, show- 
ing that uplifting as well as extrusion 
has in part produced the present emi- 
netiees, and that vileamism existed im 
or prior ta Pleistocene time. The fos- 
sils enimerated pre hardly older than 
Pliocene and are-most probably Pletste- 
cene, and their border-like position 
shows that the greater mass of the 1l- 
ands were ejected in previous epochs, 

So much for the main chain of the 
Caribbees considered by themselves; hut 
the eastern helt, of the compotnid type, 
owe their present position above the sea- 
level to the epetrogenic uplifts which 
affected the Caribbean urea in later. geo- 
logic time. 
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In Guadeloupe we have much evi- 
dence conceming the evolution of the 
voleame mange and the mass of -sedi- 
Tientanies. This isiand is composed of 
two parts, af about equal area, sepa- 
rited by a shallow creek or strait, Ri- 
viereSalée, The most western of these 
islets ( Basse-Terre) isa typical voleanic 
file of the main Carlbbee choin atid is 
thoronghly mowmtamous: The most 
enstern areca (Gratule-Terre) ts an ele- 
voted constructional plain, composed of 
sethimientary formations of Pieistocetie 
ove, niderlnin bya plationm of volcanic 
titties; etc. Stil to the essitward of 
Grinde-Terre is the small terraced tsl- 
anid of Desirade, composed entirely of or- 
gunie material, which, with several other 
islets, stands above a shallow submerged 
platform extendiny ont from the south- 
enst end of Crrande-Terre and Rasse- 
Terre. To the southward of Grande- 
Terre ts the isiand of Marie Galante, of 
tlie same topagraphic ancl geologic type 
as (stande Terte. 

Morean de Jonnes, tn 1816, discovered 
that even these calcareous outer islinds 
of the Caribbee chain tested on igtenius 
formations, Heshowed that the calea- 
reous islands were all situated externally 
to the windward of the voleaniec shore, 
and that even in the volcanic islands 
where calrarenus formations were also 
found the latter were always on the At- 
lantic sie. In fact, there is evidence 
that the line of volcanic activity has mi- 
erated westward slowly during geologic 

riods, 

Concerning the origin, relation, and 
succession of volcanic events the follow- 
inv facts can be stated: In late Creta- 
coos tine wolearttiam wes active in the 
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now qiitseent regions of the North Mex- 
ean aid “Trans-Peoos Cardilleras, the 
Coustal Plain of Texas, the Isthmus of 
Panama, and the Great Antilles; Ja- 
mac then being a volcanic island, The 
late Cretaccots lintestones of Cesta Rica 
contain angular specks of volcanic ma: 
terial intermixed with them,.as also do 
the Inte Eocetie sediments of Pana, 
which facts lead us ta believe that the 
present Central American volcanic pla- 
teat hos been on intermittent locus of 
volcanic activity from the Cretaceous to 


he present, as also has the voleanic re- 


qrior.of Mexico, 


The yoleanoes of the Windward Isl- 
ands, in mv opinion, date back to at 
least the Eocene, Later in the Miocene 
vuleanisin became quiescent m the ereat 
Antilles, but continied tn the four jrreat 
loci of present activity—Southern Mex- 
ico, the Northern Andes, Central Amer- 
ica, and the Windward Islands: In the 
last two Tegious mentioned the preater 
masses of the present volcanic haght 
were piled up before the Pliocene, and 
the present craters are merely secondary 
andl expiring phenomena. 

Synchronousty with the regional up 
lifts of late geolagic time, voleanie pil- 
ing his continned of the mainland and 
m the Windward Islands, althotigh the 
nist of ejectn during these Inter dove 
i Lillipution im comparison with the 
great heaps of débris piled wp in pre- 
ceding epochs. The present craters and 
vents of the Mexican, Costa Rican, and 
Windward. summits are mere ant-lills 
capping older mountains of ejecta. The 
last volcanic fires of the Cordilleran re- 
gion of Northern Mexico and the United 
States expired in Pletstonene time. 


CARIBBEE VOLCANOES * 


ft has been so long since ony explo- 
sions have occurred in the Caribbee [sl- 


"te ls oneof the most lamentable adtiisions 
foovrlack of geographic knowlelpe te tate 
Hat no thoaveler, geologist, or explorer lias cver 
evatetinticnlly visited al these vents anil craters 
or pobli¢hedl anything upon thet ws on entirely, 


ands that most feograplers as well as 
the inhabitants were of the opittiot: that 
I mest comfess that in mr own studies of the 


islands there were iere lifficult probleme of 
palcoritolary, etrntigraphy, and physiography 


throwing Tiywht apn thelr ewolution and hijs- 


toy, which eecopied my thor aul attention. 
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the forees which prodticed them were 
spent, and classthed thetn os extinct 
Volcanoes. Elurricanes, plagues, mis- 
government, and French-English wars 
plaved frequent havoc with these peo- 
ple, but the calamity resulting from the 
explosion of these volcanoes is one of 
which they hardly dreamed. They 
looked pon the verdure-clad slopes only 
as the home of the sprites and goblins 
which abound in their peculiar folklore, 
and of the dreaded Jer de lance, one of 
the mest fatal its in existence, 
which inhabits oniy the islamis of Mar- 
tinique and St Lucia. Even the previ- 
ous eruptions in Guadeloupe and St 
Vincent and Martinique in st had not 
disturbed their faith tn the perfect secur- 
ity of the beloved nrornes. 

Within human history there have be- 

fore been but two serious eruptions in 
the Caribbee Islands, and both of them 
were in St Vincent (i¢9s ani ritz), but 
one of the latter, ike the present catas- 
trophe, was one of the most appalling 
and destructive the world has ever seen, 
Titi 1572. the motmntain of Morne Garon, 
on the Island of St. Vincent, about go 
miles South of Martinique, erupted. 
The explosion wasa: mast fatal ond far- 
reaching cataclysm, being erpualed in 
recelit vears only lay that of Krakatoa, 
it the Straits of Sunda, [Tt was pre- 
ceded by earthquakes, [nu Caricas 
16,000 persons were burred in o siigle 
moment, and alter this:-great event min 
was wrought all alone the line of the 
Andes by carthquakes. 

All down the range of the Antilles 
from Saba to Grenada there is hardly 
nn isiond without its *‘souffiére"’ or 
solfatari—the crater, 1b would seem, of 
some volcano whose eruptive energy 
has dwindled into that milder form. 
Some of these soulriéres are wholly or 
almast extinet, amd have subsided tnta 
mere yellow-tinged ashpits, where per- 
haps the seanty thread of light vapor or 
a tepid spring finds its way through the 
Eurface, Others again are sill active. 
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The soufnéres or craters. of the Carib- 
bee Islinds are not symmetrical cones: 
sloping within to a central vent, but are 
of the type known as calderas—that is, 
broad flat basins within the aren of a 
larger broken encircling tim, muorked 
by vents with nore or less sul-vertical 
walls exhibiting the stratified layers of 
ejecta of former explosions, The walls 
of the vents or pits are cdestructional 
and not constrnetional, os ore the walls 
of typical lagilli and lava cones. 

Although ‘called quitseent, the vol- 
cuines of several of the Caribtee Istanits 
have shown more or fe evidence of com- 
tinuous activity. The soufriétesd of 
Guadeloupe and St Lucia anil Mt Mis- 
ery on St ‘Kitts have almost contin 
ously ejected small jets of steam ; the 
‘* Hoiling Lake"' of Dominica may also 
be considered os a-voleanic minifesta 
tion. Nuomerom bot springs on most 
of the islamis also indicated the presetice 
compiratively near the stirface of areat 
heat in-the rocks. 

The northern islands of the necklace, 
like Saba and St Eustatius, are simpler 
voleanic piles with dominating crater 
cones, but the center of the chain con- 
sists of five larger islands—CGradeloupe. 
Dominica, Martinique, St Lucia, and St 
Vincent—each of which is a complicated 
mass of anctent combined constructional 
and destractional forms, accompanied 
by a few voleanic vents, whose peaks 
attain their greatest height in ALount 
Dishlotin in Dominica. 

The Island of St Eustatius, 2.000 feet 
in altitude, is a typical crater form aid 
is surrotnded by a depression called the 
Punch Bowl 

St Kitts is dominated! by Mott Mis- 
ery, with a‘summit crater 1,060 feet 
deep which t¢ a loke itt the rainy season. 
Hundreds of fissures in the flank of the 
mountain continue to emit solfataric stil- 
phurous-gas; Montserrat: lias: two cul 
minating pesks, One of these is acone 
called La Sonfritre, from which hot 


vapors still erupt. 
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Sere le ef relies, 
tC: — 


Sketch Map of Martinique 
THE VOLCANOES OF GUADHRLOUPE 


The western Island of Guadeloupe 
has four lofty tencons comes—(Grosse- 
Montagne (2,370 feet) in the northwest, 
Whence todiate various Tidges nearly at 
the Ste elevation: the Deax Mamelles 
(2.340), with La Soufriére (4,990) far- 
ther <sottth, and toward the southern 
extremity the Coraihe (2,300), with 
Hovelmont (1,300). These various 
masses mere in an irregniar simuoirs 
range, whose watershed has been ices- 
santly modified by the erosive action of 
the tropical rains. , 

Solfataric iyneons energy is still active 
in (uadeloupe nt one ortwo points, stich 
ns Bonillante, at the foot of the Mamelles 
on the Caribbean Sea, where little cra- 
ters in the sands emit hot vapors and 
warn waters bubble upinthe sea; even 
it the sen gas lnbbles raimg from the 
murine bed are often seen bursting on 
the surface. The supreme crest of La 





Soutritre stands in the center of a 
plant which was probably a crater 
and which stil discharges sulplin- 
retted hydrogen. A citcle of crests 
incloses the Petite Plaine, a de- 
pression which who represents an 
old crater, Ons continnes to e- 
cape from a deep fissure in the 
center, which contuins the sul- 
phur deposits whence the moun- 
tain takes Hs name. Ntumerotis 
therual springs flow from the outer 
slopes: | 
‘The Islands of Les Saintes, a 
group of rocky headlands south of 
Giaaelonee, Tepresent the scene of 
another prehistoric explosion i 
the Canbhean chain. hese islets 
are the fragmentary remains-of two 
volcanoes which were disposed in 
the same direction ss those of 
Guadeloupe and Domimica. Of the 
seven separate rocks some are frac- 
tured craters, others. one lapill 
heaps resting on a submarine yol- 
cung, the highest point being Le 
Chonan (1,030 feet), m Terre+de- 
Haut, on the east side of the group. In 
the Les Saintes, according to personally 
communicated imformuation from 7. 5. 
Const Louts M, Awme, there wre Jorge 
hluffs of alm, which sre the product, 
no doubt, of sulphurous vapors, S0,, 
acting on alwinina. 


THR BOILESG FLARE OF DOMINICA 


Mont Tishlotin, the culaiinating point 
of Dominica, rivals the Grand Sonfriere 
of Guadeloupe in altitude, and secord- 
ing ta Bulkeley, who gives it a height 
of s-s40 feet, it ts the most elevated 
summitof the whole range of the Lesser 
Antilles. The Grind Soufriére tenr its 
summit is one of the largest of all the 
qutescent craters of the Carihs, Several 
smaller and niore accessible soufritres 
are scattered throughout this highly 
volcunic island. A cloud alwuys-hovers 
nhave the Grand Soufritre. 

Diablotin stands at the northern ¢x- 
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Lremnity of the island, overtopping by 
almut 2,300 feet am old crater in the 
interior, which til recently was still 
Hooded by a ‘boiling lake—that is, 
heated by thermal springs bubbling up 
from the bottom, aid every five minutes 
upheaving the waters in a foaming col- 
unin. Within a short distance of the 
Margin the tarn was no less than 300 
feet deep. In 1880 preat landslips took 
paaety few craters were opened in the 
His. the columns of water disappeared, 
anil the lacistrine basin lost much of its 
beauty. The fissures emitting guses 
were continnally shifting theit position, 
and the mvulet flowing from the lInke 
waa swollen along its course by springs 
of sulphurous water descending from 
crevasses in the wplind valley. 

The boiling lake of Dominica is a 
great caldera surrounded by precipitous 
clifts several hundred feet in Weight, at 
the bottom of which is a litge valley, 
originally trecking with thick white sul- 
phur vapor, which turned black every 
article of silver carried on the bodies of 
persons who overlooked it, The soft 
bed of lapilli that paves the floor of the 
calierh. ts incrusted owith sulphur in 
spats, from which rises a mixture of 
holing water and steam, making a cot- 
stint tumult of noises, The watern— 
white, black, and red in color—rish aut 
ia strony torrent, aalidling hot. 

A traveler describes this caldera as 
feneed tn by steep perpendicular banks 
or cliffs, varying from Go ta ico feet 
high, cntout ofashand pumice, Inthe 
bottom of this was a giant seething cal- 
dron, which raged and routed like a 
wild beastin acage, Toward the cen- 
ter, where the ebullition was fiercest, 
geyser-like masses were thrown up to a 
height of several feet, not always from 
the same spot, but shitting from side te 
side, each burst being preceded by a 
roise like the firing of acannon. The 
heat of the water was 145° Fahrenhet. 
The height of the lake was a litth over 
2,400 feet above the sea, 
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The voleanic phenomena of Marti- 
nique, which are the stbject of this 
article, will be move fully described in 
the succeeding pages. 

Thecraterat St Tacia known os Sul- 
phur Mountain has an elevation of 
tong feet and covers about four acres: 
the siches are barren and covered by de- 
posit of sulphur. In the davs of 
French possessigm @ sanitarimm wos 
built around the boiling aprings of its 
Horthern slope | . 

This volcano, 4,000 feet high, is sull 
active, and in the chasms of its crater, 
lined with deposits of sulphur, the ert. 
tivemutter sconstantly in estate of ebul- 
hition, Copious thermal waters bubble 
ap in various parts of the island and 
oneof the sulphurous streams still flows 
through a half-roined establizhment 
erected by the French before the Revo- 
lution, This soufritre ocenpie: the 
floor of asteep crater cone and 16 priercect 
by a dozen large calderas. circular im 
form, 4 to 46 feet in dinnieter, each 
boiling furiously, one with coal-black 
water, another with milky white, a 
third with gray mud, a fourth with a 
mixture of all these, while the cownt- 
less apertures, some barely an inch 
across, send up steam or hot water in 
noisy jets, and have done so since the 
first memories of the carliest colonists, 
nearly three centtiries oa, 


ST VINCENT BEFORE THE LAST 
ERUPTION 


That St Vincent is voleanic is appar- 
ent from recent events, the relation of 
which must be left to those who are 
studying it, my recent visit having been 
corfined to Martinique 

Before the present eruption the sum- 
mit of La Sonfritre, at the northern 
end of St Virent, was 3,500 fect above 
sea-level, and had two chiters, The 
first was three miles in circumference 
an soo feet deep, and wos separated 
from whatis known as the mew crater 


Voucantce Disrurspances IN West Inotes: 


fof raz) by a ridge of igneous tmate- 
Hal, This is & mere fragment! of an 
ancient cone which, it issaid, probably 
atone time rose to double the present 
height of the loftiest summits of the 
crater. Reports, contradictory in their 
details, all agree in: the general state- 
ment that in the year 1718 @ terrific 
eruption of La Soufritre buried the 
whole island and Surrounding waters 
in ashes: it was, dowbtless, on that oc- 
casion that the upper part of the cane 
was blown away. The muptured mort 
tain was still im arestiess state 1n 1755; 
but in t81¢ a deep lake flooded its ter- 
minal crater. The waters were agitated 
by frequent shocks, which cotresponded 
with similar disturbunces occurring 51- 
multaneousiy in beth Americas and the 
Antilles. ~ 

Dering the vear 1812 Morne Garon 
vomited vast clouds of dust which dark- 
ened the sun for an entire day and 
spread over a hundred miles of sea and 
land. The volumes of mud changed 


233 


the configuration of the islund, as well 
us its easternend. The present crater, 
formed at that time, is half a mile in 
diameter ind sou feet deep, anc is now 
n beautiful lake, walled in by rocky 
cliffs ton height of Boo feet, Its slopes 
have been re-covered with peaceful vege- 
tation and fields of cane until the be- 
ginning of May last. | 

The volcanic uplands, culminating in 
a peak 2,740 feet high, were clothed with 
forest growths, which here and there 
reveal the mud streams and prismatic 
colonnades terminating in Snperb clits 


on the coast. Still open craters occur 


in several places, aml two romantic 
lakelets, fringed with bamboo and tree 
ferns, ore also probably flooded volcanic 
cones, Flensunt villas and country-seats 
are scattered over the vallevs and on the 
slopes of the hills In the midst of verdant 
thickets and flower gardens. None of 
the Antilles surpass Gretade im sylvan 
charms, wealth of color, and fragrant 
blossonn, 





MARTINIQUE 


GESERAL CROGRAPHY 


The surface of Martinique, about 380 
mya miles im arent, is exceedingly 
riountainous and rugged, The island 
is ttregular in outline. Its greatest 
jength, north to south, is 44.6 miles ; 
the greatest width, 18.6 miles. Its 
northern and western coast lines, Ex- 
cept where the latter is indented by the 
erent Cul de Sac or Fortde France Bay, 
are comparatively regular, but the cast- 
ern or wittlward coast ts broken into 
numerous peninsulas, islands. and hend- 
lands by the erosive action of the strong 
surf driven by the trade winds against 
that shore, 

tn general, while all of the tsland is of 
rigged configuration, it may be divided 
into two conspicuous subdivisions ty 
drawing a line north and south from the 
mouth of Taran River, near the eastern 


extremity of Fort de France Bay, orth- 
ward through the village of La Trinite- 
The Rivers Lazard and Galion separate 
the two divisions, and by encroachment 
will soon completely captore the slight 
divide now existing between them, aud 
perhaps some day in the future separate 
Martinique into two divisions as Guade- 
loupe is now separnted, 

‘To the cast of this line and south of 
the Bay of Fort de Fronce, the country 
is comparatively Jess migged, although 
still movintainous, and has a tore nn 
cient and degraded configuration, 

‘The southern division of the island 
does not rise anywhere to the heights of 
the northwestern, the culminating point 
being Mant Vanelin, 1.467 feet, 

‘This portion has lost mest of its oru- 
inal constructions) forms. and ite ridges 
nnd valleys are principally the wark 
of destructional erosion, ‘The eastem 
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border of this area between the long 
pemnsula of Caravelle on the north and 
Portes-d'Enfer is cut into hundreds of 
shallow bays aml inlets hy the strong 
action of the henvy surf which every- 
Where on that side prevents free hiaviga- 
Her, and the contour and topegripky of 
the adjacent sea border shows that this 
land mite extended to the otter margin 
of the islands which now border it. 

All the country north ‘of the Bay af 
Fort de France and to the west of this 
line, geologically spenking, may be con- 
sidered newer configuration—a ldter 
geologic addition ta the island—which 
preserves inuich of its original voleunic 
constructional form, dominated by two 
commanding stbcirenlir central vol- 
canic motte, the northernmest af 
which is Montagne Pelée and the other 
the, Pitons du Carbet, 

The topography of this northwestern 
reais chiefiy constructional, the peaks 
of Pelé ond Carhet being original vol- 
canic cones, while many of the sloping 
salients between the s!reams raciating. 
from them to the sea are old cuestas of 
ejecta. Deatructional processes, how- 
ever, are also strongly evident in the 
erosive dissection of the old craters ane 
of the valleys or fonds: 

While Pelée and Carbet are appar- 
ently twin volcanoes, the Jotter is the 
older of the two, and, judging from the 
broken mature of its surrounding crater 
howl, has been extinct from time imme- 
niatiol, Its altitude is =.960 feet. 

Montagne Pelée, at the north end of 
the island—n little to the west of its 
north-south axis——is a conidal circular 
peak surrounded ot three sides by water 
as if it had risen parasitic from the sea 
itl had been tnited to the mainland by 
the débris of its southern flank (Cf 
Pelée more anon, 

The cone of Carbet, rising tea height 
of 3,960 feet, is undoubtedly the tem- 
nant of a high cinder cone now dis- 
sected into several peaks. Besides the 
major peaks mentioned, there are hnun- 
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dreds of ropeed weeded hills; called 
mores, some of which may hove been 
old volcanic veots, while others are re- 
sult= of erosion, 

Hesides these major features of the 
contiguration, there are several minor 
details which are of importance. The 
first of these isthe rigged configuration 
of the mountains and fonds and the ab. 
Tupt nature of the coast line, consisting 
evervwhere. especially on the Jeewurd 
Side, except at the mouths of the rivers, 
of steep vertical cliffs: It is singularly 
if adapted for safe harbors convenient 
to its popitlation, and there are tone 
except the superb hay of Fort de France, 
purbaps the best in the Windward [s]- 
nds, On the windward side the const 
line is rugged; but everywhere it is 
Plainiy te be seen that the work af the 
sea is constantly restricting the area of 
the islund by the action of its waves. 

Not only the eastern coast, but the 
entire perimeter of Martinique is being 
restricted by this destructional process, 
The horizontal action of the waves, 
Which are ever+where undermining the 
coasts at water line, results in steep cliffs 
along the northern: and western sides 
and many lights apon the eastern shore, 
Furthermore, this action has clearly left 
around the island a shallow submarine 
heneh, whieh is especially marked along 
the southern and eastern coasts. 

Another feature ate the little elevated 
deltoid valleys of alluvium at the mouths 
of the rivers on the west, which con, 
stitute the plain upon which Fort de 
Frunce is built, These, with the ele- 
vated reets off the east const, indicate 
uplifts as having taken place, Still a 
third feature are the evidence: of att 
older and higher level of erosion hack 
of the ctty of Fort de France, 

The surface of the island is deeply 


stored by nearly 200 -streamways, {ol- 


lowing the bottoms of deep V-shaped 
canyons which radiate from ita simmits 
to the sea, Seventy litth perennial 
rivers descend from the mountains, but 
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only twoof these are of any importance, 
the Riyiére Larard and the Kividre 
Cupote, The yallevs are justly terme 
forms on depths. 

Resides the numerous copious rivulets 
Howing mto the sea, there art mari 
WOT sprigs 1 Martinique—the. Fon- 
taine-Chagde on the heights of Pre- 
cheor, tht kilotieters fom St Prerre, 
the waters of Absalom, the Springs tear 
THtier, de Moutte, and of the 
Bridge. places: in the neighborhood of 
Fortde France, There are other springs 
not explored near Esperance, at La- 
reinty, Lamentin, ond of the Frégate 
at Frangois. 


PEOPLE 


The population of Martinique in 1894 
wah 159,500, or 470 People per syuare 
mile, all native with the exception of 
1.307 born in France, These people, 
except a small sprinkling of white cte- 
‘oles, were colored or black, excepting 
a few Coolies, eS hod been brought 
from France. In general, the predomi- 
‘Hint population was a mixture of negro 
anil ERoroepenn bleed, with anany pecn- 
lisrities, which rendered (hem almost o 
distinct type: They were all, in com- 
prison to the other West Indians, a 
Well-to-do and prosperotie people. 

The principal citiesof Martinique are 
Fort de Brance: population 1,274. und 
St Pierre, population 25,792. Besides 
these, there ate many beautiful little 
Villhges along the coast. The town of 
La Trinite, on the east coast, is of con- 
ditleruble importance. 

Fort de France, the capital isof little 
or no commercial importance, being a 
political and social center, The place 


is of interest, however, ond poss 






the beat dry dock in the Vomeut Antilles, 


st. Pierre was the New York of Mar- 
tiitique, its sacial commercial metrope- 
lis asl the center of all its industry and 
commercial life, Here were located all 
of the larger industries, including sey- 
erul) large rum distilleries, ice plants, 
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saw-mills. god fornitire factories. Ti 
contained the two leading banks of the 
island—the Bank of Martinique and the 
Envlsh Colonial Bank. 

If New York should be obliterated at 
a stroke, its lows to our eountry as. a 
Whole would not fall as severely tipen 
us as tus the los of St Pierre upon the 
people of Martinique, for we have other 
constal citiesand harbors; but the entire 
commercial, financial, und bisiness life 
of the Istand of Martiniq He wis centered 
at this place. 


RAIN PAI I, 


The annual) rainfall of Martinique 
averaged 150 inches on the coast anil 

350 mches on the mountains, The tenv- 
perature shows tio. variation from doy 
to-day throughout the vear, hutis fresh- 
cucd by winds The seasons show a 
slight variation from the normal West 
Tnthian type, and were divided into three, 
ns follows : 

t. Setsim Fraiche, December to Marzh: 
rainfall, about 475 millimeters. 

2, Safty Chande ef Sede, April to 
Julv : rainfall, tyo millimeters. 

5. Sutton Chinde ef: Pletienie, Jil 
to November: rainfall, ris: millimeters, 

The surface of the whole island, ex- 
cept a few spots pear the suminit af 
Pelée and the fields of cane, is covered 
by dene woodland. Much of this wood- 
land is-culture, however, for tt must be 
Temembered that the people ofthe tropics 
live largely by trée products. A prester 
part, however, especially on the uplands, 
is primitive jungle of tree ferns, palms, 
plantain, and tropical decidtous trees_ 
Besides the great estates of cane, mostly 
on the eastern side, there are many 
stall plantations of yams, potatoes, siti 
other tropical ** provistons. 


MOXTAGNH PELER 


Montarne Pelée is a circilar cone 
culminating it a-single summit peak 
from which the broken surface slopes 
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inal] directions to the sea, except to- 
ward the south, where its constructional 
slopes meet those of Carhet and form 
aneck of land. This general plan is 
modified, however, by bald strokes of 
Hature’s erosive carving, whereby the 
Alitiace is cutimte numerous radial di- 
Vides and canny atts. 

The crest is a steeper He straint 

ing larger piles conmpased of puinice. 

top Was a trincated lowf, in the 
stim of which is a bowl-shaped basin, 
the floor of the old caldera, which has 
existed since prehistoric time. Around 
this tim bowl was a oie of pointed 
hills, of which Morne Ia Crom, the 
highest, stood about 200 feet above the 
caldera foorupon its southwestern edge. 
In the floor of the caldera was a lade 
called L Etang de Palmistes. It mens- 
ured Lao meters itl circumference, nnd 
vaticd in volume, This floor of the 
caldera was covered nth pumiceous 
soil, beneath which were mud and 
boulders of pontiice-stome. 

The perimeter of Pelée witere it meets 
the sta, except from the southern edpe 
of St Pierre to the mouth of the Riviere 
Manche to the northward, is every where 
bordered by steep bitfis, as if it had 
heen encircled by a trimming kttfe, 
The ten rivers which were their branch- 
ing lbeulwaters, originating almost at 
the stimmit. diverged townrd the sea 
and cut the sloping surfhce into mpimer- 
mis thangalar segments. 

The surface of one.of these segments 
lving toward St Pierre is relatively af 
lower altitude than those which sur- 
rout it, and does not blot wot the 
sen us the others do, although it is ber- 
dered by steep cliff’ on the orth and 
south of the Kivieres Blanche and 
Mouillage respectively. e surface 
of this lower-lytng segment between the 
opposing cliffs 16-1 turn etched of sey- 
eral other stream and presents within 
itself a vatied topography. 

The boundary ciffs ron nearly from 
the samimit nearly to the sen, where 
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they suddenly diverge at right angles, 

purallel to it, leaving little strips of 
heach between. This cliff-bound area 
ita preat hatiral amphithester, Upon 
one of these narrow lateral beaches: at 
the south end the principal part of the 
town of St Pierre was built. In other 
words, St Pierre lay within the southern 
edge of the natural amphitheater, sur- 
rounded by steep clifis and closely built 
against one of the latter, This is an 
important fact, which, should the ex- 

Plosive theory provetrue, wotld explain 
much of the damage which has been 


wronpht. 
GEOLOGY OF MARTINIOUE* 


Nowhere in the rocks of Martinique 
has there been discovered any evidence 
of sedlimentury rocks derived from a pre- 
existing land, such as are found in Bar- 
hades and the Great Antilles, amd this 
fact, which is diso appirent in the 
other voleame Caribbees, strongly up- 
holds the conclusion that these islands 
were built wp from the sea bottorit solely 
through the agency of piled-ap volcanic 
efecta. 

The Usiand of Martinique ts composed 
almost entirely of valeanic materiat. 
In addition to the voleanic rocks, there 
are two other types of formations which 
throw a great deal of light upon its 
reolagieal history, These are, first, ele- 
vated estuary deposits of alluvial tra 
terial at the mouths of its rivers on the 
West coast. amd deposits of caleareons 

aceatic sediment resting pon a hase 
ment of older valcatite rocks eroding the 
cust coast, 

Alotig the southeast coast are some 
caleartous beuches composed of material 
similar to that now forming off thot 
shore, which have een elevated above 
theses by epetrogenic movenrents. The 


*' The geology of Martinique hos been pul 
Hishe | in detail by Morcan de Jonnesin rig: 
Ch. Saintes latre- Dee le bn a4. Recently 
Qictowve Fayet, of Murtictiyie, poiblishe! ot 


RSM On the subject. 
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ealeureous formations are found notably 
at Sminte-Anne in the southwest petiit- 
sula of the island, which nakes a great 
salient in the Strait of St Lucia, and of 
Vaucln to the witdward of the maim 
niistof yoleutiec rocks, The calcareots 
forinations occur to the seaward of the 
igneous rocks not only in the vicinity of 
Suite-Anie, but along the east coast 
through the districts of Marit and Vat 
élin almost to La Trinite: They form 
in this viemity the eroded plateau of 
Vain de Sucre, om the Mornes of Cyyx, 
Bataille, Flambeau, and others, the sum- 
mits of which are crowned by blocks of 
carbonate of lime, but ome everywhere 
sees overlying yoleunic rocks, which also 
oscur in the Isle of the Table-an-Diable 
and Portes-d' Enfer, 

The calcareous plateau of bench 
which forms the surface of the peninsula 


of Sdinite-Anne is deposited on a sassy 


of volcanic nature composed of a por- 
phyry with witite feldspar ino decom- 
posed brick-colored matrix and yery 
fraible owing tooxidation, Theserocks 
are much jointed, like prismatic haxalts, 
The superposed limestones have a thick- 
ness of 25 to 30 feet and are marked by 
hotizontal bands. These calcareous 
formations are secomdary and parasitic, 
however, forthe main mass of the taland 
is composed af yolcunit ntaterial which 
has been piling up since the beginning 
of Tertiory time | 

The valeanic rocks, which are pre- 
dotminaritly of an ondesttic notore, are 
of several ages and varieties, The older 
geological writings on the land, writ- 
ten hetore the present processes of classi- 
fication had been adopted, classify them 
as trachytes, phonalite, and. porphy- 
ries. The oldest of these are said to be 
trachvtes of Miocene age, which are 
found in the southern peninsula, Re- 
ported as covering these are porphy- 
roids, quarizites, porphyrites, and por- 
phyties of Pliocene age in the central 
part of the island. The rocks so far 
Metioned are those exposed near the 
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hase of the volvanic piles. ‘These are 
covered by great thicknesses of tuffs and 
later eruptive material, especially on 
the west side, The general surface of 
tie voleante rocks bas also been thor- 


oughly saturated by earth water and 


the minerals of their rocks decomposed, 
s0 that the rust line or sone of oxida- 
tron (regolith) is exceedingly deep. 
The Pleistocene and recent eraptions 
seem to have been entirely of o pumi- 
conus nature, and cover all the country 
to the north and notably m the Riviére 
Fallasse, Elsewhere in this Magazine 
Mr. J, S. Diller has published the re- 


sults of his petrographic studies of rocks 


collected hy the writer from the island, 
which show that the older recks from 
the base of Pelee and Carbet pre liy- 
perathene ann! horneblende-hypersthene 
andesites, nod the material of the later 
eruption hornblende-andesite pumice, 
while the later crater material of Carbet 
i dacite. Agnin, much of the moterial 
which we now call tuffs exposed in the 
sume places are old mud flows or banks 
or layers of ashes (lapilli) which have 
heen partially consolidated by the per- 
colitinge motsture, 

There is no evicence in the southern 
and easter portions of the island of any 
yolianic activity within historic times, 
Cmitting from forther consideration the 
older zouthessterm divisions, the nurth- 
western peninsula alone further oomn- 
cerns the present story, 

The Pitons of Carbet and Pel¢e are 
the nipples of a pairof twin volcanic 
mountamns which m&e from o,coo to 
1o,c00 fect above their subterrmnean 
hase, The 4,000 or 5,000 feet of these 
moumtons expusel above the sea are 
everywhere composed of exactly the 
same mimeral material ejected during 
their long voeleatic history, but varying 
somewhat it form. At places in the 
neighborhood of Fort de France and St 
Pierre up to o height of 2.000 feet 
sane of the tocks are massive crystul- 
fines, which undoubtedly were origi- 
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The Beach shows the Force of the Return Wave 


nally citherérupted as lava or represent 
the cooler stocks within the necks of 
former craters which hove been-ex posed 
by enomion, The greater masks of the 
miuterial, however. ts tn the fonn of vol- 
canic tuts and conglomerates Tepresent- 
ine the old crater-thrown débrs, im 
shin 4 caats worked over by the streams 
of the successive eruptions, This is 
beautifully exposed in the numerous 
bluffs, from so to son feet in beeht, 
which everywhere mark the trimeated 
line of Ube north western penmisitla. 


BEOLWICAL HISTORY 


The configuration and sequence of 
formations inilicate the following 1m- 
portant evetits in the bustory of the 
island 

t. Thot it orivinally consisted of vol- 
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canic piles rising frani the sea bottom 
im the oren alone the easter shore. 

2, That Montagne Carbet and Pelee, 
constituting. the northwestern promo 
Lory, are shecessively newer and later 
volcanoes, which have grown parasitic 
to the westward of the older and ong 
inal volcanic site. 

3. That Martinique has been loing 
In area to the enstward by the piana- 
tion of the sea and prowing to the west- 
ward by the successive eruptions of 
epecta. 

4. The elevated deltas and marine 
formations bordering the seacoast tes 
tify that in addition to the growth: of 
this islam! by piling up af ejecta it has 
participated in the epemogenic move- 
ments which marked the history af all 
the West Indies in late Tertiary and 
Pleisteceite tries. 
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POLITICAL CONDETHINGS 


Martinique is officially termed acolony 
of France. While this is true, it is not 
a colony as the American and English 


people understand that word, Chur ideas. 


of colonies are founded on the English 
couweption, implying dependencies with- 
Olt PMIrticipation or representation in the 
legislature of the mother country, To 
allintentsard] purposes the island is prac- 
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cuss colonial government, Lonly wish 
to make the point that the people of 
Murtinique are free citizens of a re- 
public which does everything within its 
power to foster and encciirage and in- 
crease their prosperity, and leaves to 
them the fullest exercise of their per- 
smal rezhts and franchise. As a result, 
the local products and industries ure 
Inost diversified ; the peasantry are per- 
mitted to. acquire and own pluces; the 





Among the Kins of St Pierre 


tically an integral part of France; with 
elected’ represtntatives to the French 
Senate Chamber, umd the people passes 
as complete autonomy and liberty a4 the 
departments of France. In no sense is 
this goveninent analogous to the colo- 
tial system of Great Britain, where the 
people do mot possess citizenship or 
complete Jocal self-government, 

This is net the time or place to dis. 


government is absolutely republican and 
democratic, and the people are of a must 
cheerful and contented disposition, 
The Enphsh West Indies are blip hted 
andidving from the colonial system of 
poveriunent, In Martinique there. are 
still virility and hope It is troe that 
the island has suffered from the dectine 
itt stigar, but, on the other hand, the 
Boveriment has met these conditions hv 
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improved methods of culture and retin- 
ing, while diverse agriculture is-prac- 
ticed. Such temperate: vegetables anid 
fruits as lettuce and strawherrics are 
grown hy the Martinujue people upon 
the hieher slopes of the mountnins, 
while upon the English islands the peo- 
ple do without these things becatise they 
say they cannet be grown. Colane 
wiiter, rit, atl kil skins of on excel- 
lent quality for gloves, and other minor 
industries add considerable reventte 

It ts also trie, as the Moya! Wail 
Guide stated, that there are ne tennis 
courts or golf links in Martinique: but 
it las a Jomdscope dotted throughout 
by hones of a happy peasantry, to say 
nothing of villas and estates where one 
can Bud: all the refinement of modern 
Ruray 

Neither is the administration af Mar: 
timqnue so bad as painted. Public im- 
provements abound everywhere, and 
ech commune poisesses excellent 
schools. There are four great public 
hospitals pun the island and many 
high ‘institutions of learning. The 
Lycée at St Pierte hal a collegiate 
faculty which was sppurently af excel- 
lent standing, and im the destroyed city 
were astrononic, physical, anil meteor- 
ological laboratories, such as are found 
nowhere else in the islands, If the 
other colonial governments had heen 
a8 enterprising in this respect, a store 
of knowlege wold hawe been acquired 
during the present catastrophe which 
would at least have patd forthe mainte- 
nance ofsoch stutions. Much attention 
was miso paid to agricultural sctetiee in 
the Lyeée at St Pierre, and some of the 
publications of its professors on this 
and botanical subjects are the best in 
existence: 


ECONOMIC COSTHTIONS 
Notwithstunding the stitements of 
Hearn and other writers comecming the 
decadent conditions in Martinique, from 
at economic standpoimt, i comparison 
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to all the neighboring Windward Isl- 
ands, it is prosperous and flourishing 
amd fat better ofl im every way, 

There were 1,130 sugar plantations 
on the island, with 19 central usinesand 
148-rnin distitleries. ‘Phere were alsa 

j22 kilometers of track for iran cars. 
The sugar is of the finest quality of 
white granulated. Miuscovaide such us 
is made in the British tsionds has Jog 
been abandoned. This product is en- 
tirely consunied in France. 

In 1884 Martinique produced sngar 
to the value of 24,700,000; in (Hg, 
Ly $2,942,214, the ‘production of rem 
having inereased from $1,600,000 to 
31 Bio Oo, 

There were 1,506 hectares in cacao, 
and the experts were 635 tons, valued 
at S360.000; G00 hectures of coffee, 
prod weit 4.334.000 kilos, valued -ot 
S1T,663, 9000, Campealy: swood, vanilla, 
meee indiu, und ginger were also 
prohably grown. 

Martinique imported from the United 
States horses, mutles; salt and smoked 
meats, butter, oleammrgurine, flour, 
fresh fruits, leaf tobacco, dried vegeta- 
bles. lumber. coul, glass, vehicles, lvat- 
ness, clocks, sewing-machines, furni- 
ture. buckets, bottles, and lawnpe. Mar- 
tinijuc imported cattle from onr island 
possessions, Porto Rico and Vieqnes. 

Above all, there are tojobo proprictes 
sivirres, or small peasantry holdings, 
in Murtinique. Ttisestimated that each 
of these little properties utilizes three 
workmen to each cultivated hectare, 

These small pluces-yield. a variety of 
ciltare, but produce littl for export, 
apart fromthe cacao. A bnef glance at 


out of thee permits one toenumente the 
priacipal products: At the-side of the 


hinise there ore trees furnishing fruits in 
abundance, mangos, oyvocatas,sapotilles, 
tiyaves, caimites, carossols,; star- “apples, 
ranges, mandarines, limes, pample- 
midtisses (a large citron fruit, wi ich we 

callshaddock ), citronms, bread-fruit trees, 
ete.; then there ate many kts of banana 
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Mud-plastered Landscape, South End of Morne d’Oranyge (see page 293) 
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plants, which produce various kinds of 
fruit, both of the peculiar species used 
for cooking purposes and the numerous 
varieties of Fe hananas, which ore eaten 
raw, thse aie wee tuits al sugur-cane, 
which is much appreciated as afoad ; o 
few cacao trees, anil sone Arabian and 
Liberian coffee trees. Several varieties 
af apis ako grow, and onder a tintel 
of hambous one finds christophine, 
pommes-Tianes, and harhadine, while im 
Welosures: are planted vegetables. and 
the Caribbee choix (a kind of root), 
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eolocases or Chinese cabbage, manine, 
eamaioe (the ntl -poisonots kind), and 
potntoes Of different varieties. 

About these smal] places there are 
also in few of many kinds of cattlh— 
a stnall Creole horse to ride, a cow for 
mk, andl a few pigs and some goats. 
In the southern part of the island one 
finds sheep. Near the seashore the 
stall hoses oceupied by fishenmet are 
sutrounded bry all the utensils meces<ary 
for this industry, such as coils of line, 
nets, and boats lying cn the sloore. 


THE DISASTER 


COMENG EVENTS CAST THETR 


SHAMS HEPOURE 


The reader of cirrent events is aware 
of the general features of the jreat 
tragedy which took place upon the Sth 


of May. This atticle will point ont, 50 
far we coun be learned from the reports 
of today, the essential features of the 


catastrophe and. their interpretation, 

The people of Martinique looked typo 
Montagne Pelée with pride and Jove. 
Its charming ravines and forésts were 
the home of myth and legend; the crater 
lake ot it# top a pleasure resort. That 
she would vist her children with enlam- 
ity. the Creole conld not believe. 

Once hefore, in1sat, Pelée-had grum- 
bled. In the Ftulledin Ojfteral of 1852, 
page 3. is recorded o tradition inherited 
from the Carbs, although without his- 
torical foundation, that Montagne Pelée 
had been the site of an active volcano, 
This tradition existe from the estab- 
lishment of the first European settle- 
ments intheicland aod wasmost strongly 
impressed pon the people. The conical 
form of the mountain, simular to that of 
other volcanic peaks ; the epithet al 
* Pelée,"’ or 'Sshovelful,”” given to its 
summit; the presence of a Inke—all 
proved the existence of an ancient crater 
at thar point. The puniceoms character 
of the soil for a radius of many leagues 


and the contour of the mountain showed 
the people that Pelte had a secret which 
they might well fear. 

{tis also an important fact that in ane 
of the craters of this mountain was a 
place where sulphur had been found, to 
which the ominous nome of La Sou- 
fridre liad been given. This souftiére 
was not the summit lake, 09 was the case 
in St Vincent, but its position in one of 
the gorges to the southwest of the crater 
Wis Sipiificumt. 

But there has been more visible evi- 
dence that Pelée was.a shimbering vol- 
canoe than volcanic physiegraphy and 
the above-mentioned Carib tradition left 
to the Prench settlers. It is true that 
Martinique had not hod many earth- 
qunkes in its history. In 1830 there 
were some few movements that shook 
Fort de France. On the roth of May, 
1891, there were earthquakes in Mat 
tinjque—rather wonsual occurrences in 
the history of the tsinnd, although some 
of its neghbors are quite given to them. 
On the sth of Atprnst, the same vear, 
St Pietre awakened from its sleep to 
ascertnin that it had o real voleano at 
its doors, Towanl eleven o'clock at 
night sinister ruinblings came fromm 
Pelée. When day broke, the people 
found their houses covered with gray 
ishes, which gave to the city the spect 
of having been visited by a honr-frost, 
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and this ash covered all the country be- 
tween Carbet, Morne Rouge, atm Pre- 
cheur, just as ashes now cover the 
same district. The Riviere Blanche olso 
flowed a torrent of black or slaty mud, 
nsit now flows, 

But soon the timblings censed, the 
aethes turned into fertile soil, the Riviére 
Blanche once more assumed the color 
from which it derived its nome, and St 
Pierre forgot the intimation which Pelte 
had given of the great seeret within her 
heart wotil about a mouth before that 
secret destroyed her, 


THE FIRST RUMALINGS 


Just when the present eruption began 
no ove can tell, Ta the month of May, 
rol, a year before the catastrophe, a 
picnic party to the summit of Pelée dis- 
covered) a simall fume cising from one 
corner of its ancient crater lake, which 
smelled of sulphur and killed the foliage 
of a tree from whose foot it ascended. 

Mra. Prentiss, wife of the American 
consul, in her letter to her sister, stated 
that on Wednesday, April 23, she heard 
three distinct shocks or reports iri St 
Pierre, which were so great that the 
dishes were thrown from the shelves 
and the howse rocked. These were 
probably the first effects Gf the present 
acrics-of ox plosions noticed. 

On April 25 everybody saw & great 
cloud of smoke toward Pelée, and from 
that date until the catastrophe “small 
explosions of smoke and steam oecurred, 
Profesor Landes noticed thee from 
April 25 to May 7. 

Friduy, April 25, Julien Romaine ob- 
served a wreath of smoke rising from 
the summit crater, He went wp to in- 
vestigate, and saw a remurkable black 
mixture of bituminous appearance bub 
bling and boiling, rising and puffing. 
Jets of white vapor and boiling water 
escaped jnid then fell back brisynely. 

On April-27 another evewitness from 
St Merre discovered, what should hive 
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been an alarming fact, that the lower 
Soniriere or I,’ Rtang sec was in erup- 
tion. «= Fkooking down upon it from 
above, he saw a new. hole sate 26 feet 
deep and 39 feet wide, in the center of 
which was a top of molten column 
shimmering like glass and a muddy- 
water pool. From the cells of the fun- 
nel jets of steam fumerl in the air, and 
ishes were evervwhere around. The 
rccontt was preserved in the £" Cowie, 
From time to time there were showers 
of ashes and citiders, anid from April 28 
rumblings were heard im St Pierre. 

A gentleman writing to M, de Blowitz, 
correspondent of the London Yiiver at 
Paris, noted! that Pelée hac been emit: 
ting clouds of smoke for three weeks, 
but the smoke seemed to be proxluceed 
so normally that even those who were 
inclined to logk on the dark side 4ecmed 
not to dread the catastrophe, 

Fram April 29 to Muay 5 ashes th 
creased steadily, breathing became more 
nnconifortuble, eyes smarted, and throats 
were sore, Oh April 29 ominous rum- 
blingsof the mountain were heard at St 
Pierre und whitish sinoke wus seen rix- 
ing from the top, On that day fine 
dust began to sprinkle aver the city. 

From April 29 to May 5 the streams 
began to swell: the Roxelate aml Des 
Peres became raging torrents, carrying 
débris and dead fishes through the city. 

April 30 there were three tremblings 
of the earth, at 4.40, §,10, and 6.10.0. m, 
“These were not noted by the poeple, 
because they took place horizontally,” 
records the paper, Was there a seis- 
miosoope: in St Pierre? 

On May 2 the first series of eruptions 
aceutred and ashes fell on St Pierre. 
Work wassuspended at the Usine Guerin 
because of the clouds of ash and cinder, 
Could these have been from the Sou- 
fri¢re, hordiy a mile away? . 

After this date it was: continually no- 
tieed that columns of cinders and steam 
were produced at the exact spot where 
the new crater was found, 
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The eruption of May 3 occurred at 
aight bells, but its effect did not reach 
Fortde France, It was characterized 
procipally by dense yellow-brown fues 
ail boiling mud, which ran down the 
Riviere Blanche. 

AL 1.05 p. mothe first mud flow came 
down the Rivibre Blanche, which line 
been of adark hie for monvdavs, This 
caused Mr Guerin, the proprietor of 
the Usine at this poimt, to prepare to de 
port. Mont Pelée also began to thraw 
out dense cloutis of smoke. At mid- 
miclt the sate day Hames, accompanied 
with tumbling noises, lighted the <ky, 
causing wilespread terror, Ou thisday 
the hrsteoble broke north of Martittiyne 
at an unknown distance tro the shore. 
‘Then followed the frst serins eruption 
of osives. 

A rain of cinders which began ot 7 
pon, prevented the steamer fepaz from 
cporniching Prechedr 
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E. G., in 4’ Cajonie, mm ts graphic 
account of bis ascent to the summit 
alter the frst explosion of May 5, save 
the tap af the mountain was all ¢reen 
and the destriction was for less than 
below. ‘He alxo noted that 1 sew cal- 
dera had formed in the old crater und 
wis balling up and flowing into the 
Lake de Pulmiste. Aw dt did not fill 
up the lake, he coneclucted that it badl a» 
subterranean ontlet into the Riviere 
Binnche, On the ath of Mav binds died 
from asphyxiation from ashes, anc this 
river ecame o torrent of mud and 
pinice, lone quantities of which began 
to flow, casing much alarm as ta what 
the night would bring forth. Hot 
ishesalse covered the whole city quarter 
of St Pretre an ineh thick, and while 
Falling? tnacde® Mont Pelée invisilihe. 

Monday, Miy-4, at 5 0. m., the ern 
tion of Pelée seeqned emled and a calmer 
state prevailed, although cinders con- 
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tinted tofall on Precheur, At noon a 
stream. of Hqitil voleanic matter flowed 
down the mountain side aml reached the 
seu, hve thiles away, in three torinites. 
Ty its rush the flood swept from its path 
lantations, buildings, factories, cattle, 
ind homan beings over oa breadth of 
thout half a mile along the Riviere 
Blanche. . 

“At the mouth of the Riviere Blanche 
Hoo the large Ceterin sugar factory, 
one of the finest on the island. It was 
completely entombed in the mud. The 

tall chimney alone remained visilile, 
Ohne hinncdrad ood filty petsots, tt is cs 
timuted, perished there, including the 
owner's son, but the officials give a 
smaller minnber. 

A- remarkable phenomenot occurred 
ifter the rosh of the mind te the aen, 
At the mouth of the Riviére Hlanche 
the sea receded at r225 p.m, all along 
the west coast, for o distance of about 
lcm yards, ancl returned with gentle 
strength, covering the whole sea front 
of St Pierre anid reaching the first houses 
onthe Place Hertin, Thiscreated a.gen- 
eral pattic, and the terrar-stricken people 
feed to the hialis, though the seo retired 
again without any great damare, 

Terrible detonations were heard hint 
dreds of miles northward, at short: in- 
tervals, and continued at night. ‘The 
eiectri¢ lights failed. but the town waa 
lighted by the flashes of flame from the 
mountain. “Terror-stricken inlmbitants 
rushed for the hills screaming and wail- 
ing. 

At 7.45 p. ni the cable from Fort de 
Fratice broke to the north, ‘The etid of 
this cable was tater picked up to tiles 
due westof St Pierre in 2,500 meters of 
Woter. 

Professor Landes, who publishedatrin- 
terview in Z" Civ/owrre of May 7, toted that 
Rivi iere Blanche at this tee wan turnish- 
ing five times the volume of the greatest 

feramd catrying rocks weighing per- 
ans fifty tons. This was before May §. 
wie fopar refugees stated that on 
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May 3 terrible cdetonations broke from 
the mountain at shert and irregular in- 
tervals accompanied bydense stoke wil 
lurid flashes, This was awful in day- 
light, but when darkness fell it was still 
more terrible, 

The awful phetiomena of May 5 were 
so terrifying that people in ther night 
clothes, carrving children, and lighted 
by any sort of lnm p or conde they hod 
catight upitt them haste, ran ont ute 
the dark streets willing and screaming 





and running aimlessly ahout the tow. 


The mental strain became unbearable, 
lind the Jipus was got ready at 34. mi. 
and the refugees hurnedly got on board 
aim started at 3 a. tm. for St Lucia, 
where they arrived at 11 o'clock of the 
morning of the oth. 

On May 6 Pélée wes apparently in 
Furl eraecian: Its detonations were 
heard in Guadeloupe for two or three 
hours. ant! thick clouds overshadowed 
the summitot Pelée Fond de Core was 
thandoned and cider fell in abundance 
on Macouba. Five centimeters of cin- 
tlers hadl fallen in Precheqr, a foot of 
cinilers was meported in the cetiter of 
the mountain, and three-tenths of a 
millimeter of cinders fell on St Pierre 
on that night. People were departing 
from St Pierre on foot to neighboring vil- 
lages und by steamer to Port de France, 
Country places were being abandoned 
for lack of water, cattle were: dying, nel 
trees breaking undercinder weight. On 
the afternoon of the 6th, a little before 


4p. m,, telegraphic communication be- 


tween Martinique, St Vincent, and St 
Litcin was interrupted. There were six 
cables leading into Martinique, all of 


which were eventually broken. 


May +, the dav before the enil, wos 
one of (horror in St Pierre, tat the vol- 
cant phenontetia were not so vivid oF 
before. Detonations like artillery were 
heard from to.30 a. mi tos p.m. All 


that day the Morafoa at Dominica and 


people of neighboring islands heard det- 
onations, ‘These even reached ax far 
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north as St Thomas. Similar detona- 
tions Were beard in Barbados, but these 
miy hare been fron St. Vincent, where 
the great eruption took place on this day. 

On this morning a great crevasse was 
noticed a1 the base of Morne La Croix, 
on the side toward L’Etang see. This 
wis 1G0 meters long-and .o wide, and it 
wis feared might undermine the moun- 
iain. | 

In the morning the cable operator at 
St Lucia received a meseage from the 
onemtor ot St Prerre saving, "' Red hot 
stones falling here: don’t know how 
long I can hold out.** At 2 p.m. Con- 
snl Aymeat Gradeloupe sent a message 
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to the cable office and wos informed that 
all cables north and south were broken, 
All the cables that went to Martinique 
were broken on the 7th. 

Wednesday night, the 7th, the deto- 
nations ceased and fine pastes fell over 
St Pierre like rain, 

The French Governor, M. Mowttet, 
whowas at Fart de France, tried to stop 
the panic which the volcanic disturh- 
ance cause! He declared the danger 
would not inerease, and sent a detach- 
ment of soldiers to prevent an exodus 
of officials, and later went himself with 
his wife to St Pierre, where they were 
destroyed. 


THE CATASTROPHE 


At 6.20, May 5, the A'orafwea, then 
approaching St Pierre and ber fate, re- 
ported ashes falling, although the day 
wos fair atid the -stin bright and clenr, 
It may aleo be of interest to mote that 
at 7-50.0n the morming of Mav 8 there 
was to be a new mien in St Pierre. 

‘The ovys of the nsing stim lol hardly 
descended over the mountain back of 
St Pierre on the morning of the Sth 
when, at 7.50 0'clock local time, a great 
volcanic clotd enipted and destroved 
the city and ts 40,000 people, seven- 
teen ships in the anchorage, ancl all the 
country places between the clifls-of the 
Roxelane and the Riviere Blanche. The 
phenomens of this ermption, se far as 1 
hace been whle te ascertain them, were 
as follows : 

Phe Wiivesses —Withiesses of this ter- 
rible event were many, but of survivors 
there are few. OF these | personally 
interviewed! Captain Freeman, af the 
Moddam, and Engineers hvansand Mor- 
tis, of the Aortima, who witnesse! the 
event frou the sea side, and Mr Ferdt- 
wand Clere and a doren others who ob- 
served it trom the land side. J have 
ais carefolly analyzed the printed re- 
ports of other witnesses. 

Some of the witnesses of the erup- 


tions could see only a portion of the 
phenomena, Father Alte Roché, at 
Mont Verte, whose storv is the most m- 
telligibie of those from the land side, 
conkd see the summit, but totervening 
tilyes obscured his view of the lower 
vent and St Pierre. This also was the 
case with M. Levenaire, who lived north- 
enst of Marte Rouge. The witnesses 
from the shipe could see the sequence 
of eruptions; but as the edge of the 
dense black aerial moss of ashes ap- 
proached them the cloud itself cut off 
their olyservation af those things taking 
place over the city which could be seen 
by observers from the fancl site, ATL 
af the witnesses, many of them fright- 
fully injuted, were too busily engaged 
ih securing their own safety to devote 
their ottention to the phenoniwnm ¢x- 
clusively, Two have giver inmsiaally 
intelligible and accurate ucconnts of 
what they witnessed, These are Father 
Alte Roché. of Mont Verte, and Second 
Engineer Chas. Evans, of the Morafonve. 
| wes assoctated with the Jatter for a 
week upon our return on the Oya. 
The stery of Father Alte Roché was. 
given by Mr Skinuer in the New York 
fimes, Many other witnesses have 
noted important single facts. 
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hie Stator, winghinp aevern] tons, was fared So fect bw the terrifies blast (ter pape $F9 


fa Cary tir Vora, — Mr 
Ferdinand Clere, the chief plawter of 
the island, whose miraculous escape 
from the city at > o'clock on the moart- 
itig Of the Sth hus: been recorded, is 
formed me thal the needle of a larve 
aneroil barometer hanging tt his howe 
fuctiated violently, and this fact deter- 
mined him to leave the city, These 
fuctuations were undoubtedly. disturb- 
ances in the air from ¢xplostons within 
the open crater. 


Plefamalions, —|F; bist ATHNON:X, ILS 
tronomer Of the St Pierre observatury, 
at the tune of (he catastroplie Ws OT 
the overlooking platen of Mont Par 
mise, Ae hatl distinctly heard detona: 
tions-when the eruption took ploce. 

Tein Marie Evans, a foreman of the 
Kathund etote, two miles southeast 
irom St Pierre, in a deep valley, also 
told me that there were frightful deto- 
nations in the mountain just preceding 
the eruption. 


Votcanic Disrursances In Wesr INDIES 2 


Pie A welioe,—All witriexses apree 
that St Pierre was overwhelmed hy a 
Clown! af atrial voleaine ejyecta, which 
traveled with great rapidity across from 
Lhe mountain over the-city. 

Mt may be tote!) here thatin 
the mony sihseqnent eruptions which 
I personally witnessed, those from the 
Sminimit, expectilly when black in color 
nnd ot dense lapilli (ash clouds), boiled 
out ingrest balloon or mushroom-shaped 
clouds, with oumerons rolling cornvoli 
lions, tsunliy dissipating above, but 
aminetines inating awny in great lori 
voutal ribboos. Those from the lower 
vent were wide columns of trownish 
endke, without oouvolutions, and trav 
eled aloig the ground surface to the sea. 

A Sequence of frepfiors.—According 
to Charles Evans, the second engineer 
of the Anan within with mother et 
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mineer | killed ).was looking at the mioin- 
thin from the deck, there were tlirre 
efuptinis: First, there was a big puff 
of smoke fram the top of the mountain, 
not accompanied by aome, which mush- 
roomed aml apréad out. Thien, aftera 
noticenhle interval, there was a second 
and larger erupbhon (the destrmictive 
one} avira aia Net give from fae fop ay 
fie movunfiaiy, fu! fee fhe str. “and 
which did not ascend, but mished down 
toward him anid the cit¥an bwo great 
horizontal pidis.; On seem thik, the 
fatal eruption, Mr Evaus ran. dawn to 
the envine-room from the deck. Ee- 
turning on deck, burned and suficring, 
he caw np thitd and irrelevant erupticn, 
Which took place tn about ive tunites 
diter the second one. Evans is positive 
tht the secon! blast destroved the 
town. Canille Houly. at Belle Onele, 
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a-suburb, also Saw the mountain ‘ ap- 
parently open over on area ‘af roo te 
ao meters af a poral fully f,000 piriers 
bedon! fhe somsnri.”' 

Father Alte Reché, from the high 
pasition: of Munte Vette, 314 kilometers 
south of St Pierre, hol a clear view of 
the mountain, but not of the city or 
lower vent. He saw a dense coltimy 
shoot up from the stunimit of the crater 
like acolumn of smoke and steam, which 
“spread out like the leaves of o palm 
free." 

Jean Marie Evans, ina valley of the 
Raibaud |tate, one mile southeast of 
St Pierre, saw the clowd coming out of 
the topaf the mountain, aml ran, He 
said the cloud did not po up in the air 
itke smoke, “It went hich, but not 
like smoke," meating thit it was lke a 
hall or canliflower, instead of columns. 

Mademoiselle ‘Lavenaire, from. her 
father’s estite, Heaivalon, 3% miles 
northenst of Morne Konge, and 1 
miles from the crater, aiw a column of 
black smoke issue from the summit of 
the crater, which did not rise, but set- 
tled dewn toward St Pierre. 

Composition of Me Cloiid, —Tis visi- 
ble-composition was of adense mass of 
het ash-lke lapilli (ash), which every. 
where fille! thesir. Besides this, gnses 
cand superheated steam were apparently 
present, is will be shown, <A ton of 
ushes was found in the officers’ mess on 
the Aoraima, Frowm 30 te roo tons fell 
nypwu the deck of the Aiwdan > less than 
a foot of ashes fell m all the eruptions 
onthe streetsof St Pierre. These were 
piled highest against the north wall. 

Denstiy.—Thecloud, asseen approach- 
ing from the sea, was dense, opaque, 
and of a brownish black color, Itscden- 
sity was 80 great as to causetotal dark- 
ness.of positions it enveloped, 

Weirié, —The clond was heavier than. 
the air, Tt traveled along the surface 
of the earth's configuration instead of 
ascending. Owing toa this heaviness, 
liatves, estates, trees, and people on 
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the higher cliffs nbove St Pierre were 
spared, aswell o& the trees on the south. 
western slope of the high summit of 
tren of Pelée, 

Wotton —The cloud advanced hori- 


wontically throtgh the air, following 


the configuration at the minmitn tite 
of a@anie a minute. Hesules the pro- 
gressive motion, its convolutions surzed 
and rolled. No witnesses could testify 
positively to a revolving: (cyelonic) mo- 


tion. Some say that it rolled vertically. 
The priest at Precheur stated that trees 


fell circularly, but all the fallen tree~ at 


that place le in. one clirection, 


Mirection.—The path of the cloud was 
from east af north to, west af south. 
The orea of its destruction is elsewhere 
discussed. An interesting fact told by 
EKugineer Evans is that '* the clond came 
against the wind.’ [ cannot interpret 
this phenomenon. Wasthere ps tremen: 
clos inmbratt ? | 

ffeat,—The cloud was bot. All wit- 
esses spared testified to feeling its heat 
even when bevond its margin. The 
ashes were hot for hours on the Avda, 
and still warm when dug into by me 
thirteen davs after the eruption, The 
lapilli falling: upon the Aopen were 
sifficiently hot te cause iguition of rope 
iid bedding, but not to. ignite wiod- 
work or the pitch-pine timber on its for- 
ward deck. 

Mile. Lavenaire, 7’ mules northernist 
af St Pierre, to the east of the amphi- 
theater, felt a blast of hot air, Others 
on the margin of the disaster testify to 
the hot air, The writer has personally 
felt the hot blasts of sir from subsequent 
emptions, — 

Steaay.—In addition to the het lapilli, 
there was an invisibie heated substunce 
in the cloud which penetrated clothing 
without firing it and burned the human 
skin beneath, as attested by the lum 
pont the hack of Enigineer Morris, the 
breast of Nurse Clara, and others, It 
is possible that this was superbented 
slrant, 
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Votneanic Disrursances 1n West Inpins 


G. Masot, in 4’ Crvowie of May 5, 
Stated, itt describing the ourrent erp 
tions; that “* flashes of lightning im cyl- 
mitiating zigengs moved the length of 
the mountain. This phenomena is pro- 
duced during the night with a beautiful 
horror. The sparks shoot along the 
summit inevery direction."” Foreman 
jean Marie Evaus distinctly and volun- 
tarily testified tome that there was much 
lightning on the St Pierre side during 
the eruption. Father Alte Roché saw 
lightning ploying incessantly through 
the summit fae preceding ‘the cntas- 
traphe. 

Socreity of Virihte Lifeety of Lightnin 
Sireées.—Thete is no positive evidetice 
of death or destruction from lightning, 
notis there sufficient data to soy that 


there were no sucheffects. Nofulgurites 


ware found. no splintered trees, no shat- 
tering, The ironwork was bent by 
combustion heut of the burting city, 
I saw hondreds ef commercial bars of 
iron standing against the walls of a shop, 
Which were united and unhurt Noe 
fusion whatever of metals wos observed. 
The only apparent electrical plietiom- 
etton report | is the alleyation that Mr 
Clere fouted that the irow crom which 
formerly sunmounte!l More La Crotx 
had been melted down to im stone 
pedestal. * 

M. de Blowitesnysthat the telegraph 
office and its content= were bored, and 
that some fragments. of the apparatus 
were thrown a hundred vards. The 
ofice might have been burned by elec- 
tricity, but the throwing was mot die 
to this couse 

The correspondent of the Swx of May 
$3 says that the bodies looked agthough 
they hid heen struck by lightning: but 
this is not proven. 

Important electric studies are being 
tmitcle by officinis of the French fleet in 


— World's Work for July, received atnce 
vite Wee written, 

Sit has fot evidenees of Hw ht- 
Hing strokes on objects in the city. 
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the vicinity. It is an interesting coin- 
cidence that the marconigraphs ou 
f° foge were made useless during sul 
sequent eruptions. 

Afaagrnetic Storm Probably Accompanied 
Phenomena, — Mr Otto Me Tittmann, 
Superintendent af the U.S, Coast and 





Geodetic Surver, reports that the dek- 


cately suspended magnetic needles at 
the two Coast and Geodetic Sutvery 
nignelic observatori¢s—the one situ- 
aired at Cheltenham, Md., 16 -mie 
southenst of Washington, and the other 
at Raldwin, Kans.. 17 miles south of 
Lawrence—were disturbed, beginning 
it abot the tome the catastrophe aut 
St Pierre ts reported to haye occurred, 
The wave of fire struck St Pierre and 

a clock wasstopped ot 7.50. The mng- 
sass disturbunce began at the Chel- 
tenham Observatory at o thme corre- 
spondiug to 7.54, St Pierre local mean 
time, amd at the Baldwin Observatory 
7.56, St Plerre tune. This clisturbance 
was also registered jn Paris and in the 
Hawuiian Islands, 

iene of Castors Sudsiances within 
he Cloacd.—There is no direct oral testi- 
mony of gas within the cloud, as the 
people who witnessed it were not stu- 
dents of gaseous phenomena, All sil- 
verwite in the tins was blackened, 
notably the bucket of plote rescued 
from Consul Prentiss’ house by Consul 
Lons A. Aye, which resembled old 
black junk. A-silver platter picked up 
by on officer of the irre was black 
ated camugated. A bronze: ailver, and 
gold image picked up by another officer 
was likewise blackened. In fact. every 
metal relic susceptible to sulphur dis- 
enlorution showed its blackening effect, 
Twirs from the trees collected by me 
and analyacd by Dr Steiger, of the Get- 
logical Survey, showed « suiphnurogs 
canting, 

The presence of sulphur gases may 
be reasonably inferred, The soufricres 
and most of the hat waters of the Car- 
ibhee craters are stiphurous and evict 
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siphiurctel hydrogen pases, Nearly 
all the old calderas contain mative sul- 
shur, ‘The soufriére of Pelée receives 
ts name from the sulphur found there. 
Parties who visited the summit a few 
days before the catastrophe, a4 recanted 
In 4 Cofowe, exposed salver and it wis 
blackened, They noted black powder, 
resembling plumbago,covered trees near 
the crater; that the water of the lake 
contained great quantitics of stiphu- 
rete hydrogen, ail that when the water 
was put in botthes the gases forced out 
the corks, 

The deputy mayor, Labat, told me 
that the captain of the Suchet picked up 
pieces of pure sulphor in the riined 
strects of St Pierre on the afternoon of 
the catastrophe, A-newspaper man de- 
scribes splotches af flame on the ships, 
which might hive been sulphur, 

The city of St Pierre was fled with 
stilplureted smells for days before the 
eruption, as testified by the followme 
extract froma letter by Mrs Prentiss, 
written and mailed o few davs before 
her untimely death : *‘ The smell of sul- 
pliur is so strong that horses on the 
‘strect stop and snort, and some of them 
drop in thelr harness ond die from 
stiftocation, Many of the people are 
obliged to wear wet handkerchiefs to 
protect them fram the strong fumes of 


-surviver named McDonald, who 
arrived in Norfolk, Virginia, on May 16, 
claims to have escaped from St_ Pierre 
to a ship in a rowboat, and that he was 
pickel up by the Sache, He said the 
oir was filled with mud and lava, and 
the sulphur fumes were so strong that 
breathing was differnt, 

Deputy Mayor Labat said that when 
fe approached St Pierre on the evening 
of the explosion there was a terrific odor 
of sulphur in the-air. J] myself have 
smelled sulphar fume in the air from 
later eruptions. — | 

Foreman Evans said there was a little 
sulphur stiell, but the smell waa like 
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somethingidry, like steam with a litthe 
snlphir, . i 

Foidetee af Shean —Steain clowns 
were seen liv Father Alte Roche, rising 
from the erupted clouds. Steam may 
be inferred, as it was present i all the 
eruptions subsequently seen. The bun 
ing of persons’ bodies through their 
clothing without firing the clothing in- 
(icttes the presence of steam, and the 
great rain of wet mud which followed 
the catastrophe from u clondies sky, 
might theoréticaliy be asstenet to the 
condensation of steam ejected) from the 
Volcinn. . 

fone.—A. tremendous destrichonal 
farce was apparent. It uprooted tress, 
destroved buildings, threw people and 


objects, made the sea recede, overturned 


ships and destroved their rigging. It 
is impossible tocconcerve that this force 
was initial from the volcanic vents, two 
and o half and five miles distant. 

fie Force Arial, ual Terresivial— 
Tops of walls were thrown down, foun 


‘dations standing; pedestal standing, 


statue blown off; tigging and wpper 
works blown off ships, hulls keeled over. 
The stones on which the light-hocse 
stood were tort asunder and thrown 
great distaness, The statue of the 
Virgin, as observed by Professor Rus- 
sell on the lower cliff near the south 
end of the ctv, wes thrown to the 
south, with her head lying to the north, 
Many of the trees in the south edge of 
the town were thrown south against 
the cliff, although others in the town 
were sufficiently rooted to withstand 
the forces, Agaimst the cliff in the 
southern part of the town are hundreds 
of tin roofs, On the cliff line obove 
the town many trees ore still standing: 
with their branches and scorched. foli- 
are, and 9 ted-poofed villa. preserved 
there, with furniture and foliage intact, 
shows that the lines of fire did not 
reach there. Mr. Prodhomme, on the 
hark Jere so Pin, wosthrown on deck, 
his wife on top of him. 





Voucanic Disrursances In West I 


The shock was felt as far as the vil- 
lage of Deux Choux, eight kilometers 
to the east, and Mot Vert, six kilo 
meters icuith, Where Father Alte Roche 
was thrown dawn, . 

According to Engineer Evans, there 
was o préeat horizontal disturbance of 
the water, catsc| by the aerial force. 
This struck the port quarter of the 
Norte, ber head betng off shore. 
She keeled to the starboard, so that the 
britge jut nnder water and water came 
inte the bold through the fiddlers. The 
wave lifted the Amdtdam ao that her 
dachorchain broke, and she was enuibled 
tocscape. Tt also took James Taylor, 
al the Avraeiwa, out to sea, and its re- 
torn movement brought him back toa 
hiioy, from which he wasresened. This 
return wave bit litthe triangular pleces 
out of the teach, 

Jee afinection of fle fore tras radial 
fiery from cuter, Tn the south 
end of the city objects were blown south- 
ward by force from the marth, the north 
and south eis of buthdings blown in. 
The Morava, at buoy, wus struck by 
force [rom north; the GrapAfer. atmouth 
of the Rivitre Péres, off the north edie 
of the city, was destroyed hy force from 
the cust: trees in the vicinity of the 


Riviere. Mare were blown by force from 


thesoutheast; hambooandfoliage slopes 
of the exstern cliff toward Morne Rouge 
were bent-by force from the west, the 
Jordin des Plantes destroyed by force 
trom west of iorth. 

Che Center of Foret. —This: seems to 
have been near the north end of the city 
where destruction was greatest, the ef- 
fectaclecreasing radially im alldirections, 
Amony the evidences of force are the 
fact that in the northern partof St Pierre 
the buildings wereabsolutely pulverized. 
Hot o vestige was left of the little vil- 

eof Fond Core, north of the city. 

ne said that not a piece could be found 
of the great rum factory, with its heavy 
irom machinery and castings. 

Return Force,—A return. force is evi- 
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deiced by the south end af buildings 
blown northward and by the testinony 
of witnesses, Father Alte Koch, three 
ilessuuth, who was kicked awa ard 
gispimg for air, says **o breene sprang 
np from the south aud revived ime,’ 

Engineer Evans says that the foree had 
the strength of a hurricane, and noted 
thatit wentoutamicameback. Allwho 
felt it testified that they were pushed 
down by the air. No evidence of verti- 
cal carthyinke or fissuring was noticed 
or is Tecortled in the phenomena of the 
Hitronnding comitry. The buildings, 

bridges, atid earth embankments within: 

a mile of the sone of disaster: show no 
diccirrbuvien: People similarly located 
testify that there was no earthquake, 
Is there any other explanation of this 
farce than explosion ? 

Jivhiwation af di7.—Manvy wittesses 
on the perimeter of disaster testified that 
they were not suffocated by ashes of 
detectable quses, *' but could get mo ar 
to breathe." This language, or words 
to its effect, is the testimony of every 
witness, from the intelligent ship offi- 
céts-to the humble negro or peasant, 
Engineer Evans slated that he could 
get no air to breathe on deck after the 
explosion until he got below. 

Foteman Evans, of Raibaud estate, 
said: “* [t was not hard to breathe tanitil 
all was nearly Over; then we felt ss af 
we could get no air.” 

Notirs.— Evans insisted that there was 
no noise at all when St Pierre was de- 
stroved, other than a deafening roar. 
Some describe hissing noises like roar- 
ing silk. I have heard no evidence of 
a, resounding explosion, lint the testi- 
mony concerning tioises was pot thor- 
oughly inquired for. 

Conflagration.—All witnesses testify 
to the sudden and instantaneous confla- 
gration of the city. Father Alte Roché 
noticed that it swept rapidly from north 
to south. In parts of the city all eom- 
tastible material was destroyed, but tn 
the center and southern parts many 
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trees stand which were anly singed of 
their leaves and twigs. 

Dyration,—The whole catastrophe, 
from beg inrtiinigs to etd, was over in less 
than three minutes, aithangh the ruins 
are still burning. 

Saving Aan of Medand Pumice — 
lmmedately following the destruction 
there was a rain of mud, or, os a nERTO 
witness stated, wet met the ashes i in the 
sky, turned to mud, and it fell to the 
ground. This aud plastered all objects 
upon which it fell as with a thick coat, 
ing of cement—houses, ships, anc hi 
of human betngs. The landscu 
every W here coated with an enve ope or 
this warm liquid from the sky. This 
rain of mud continued for one-half hour 
after the explosion. The rain of mad 
is stronpiy suppestive of the condensn- 
tien of the volcanic steam of the erupr 
tion in the airas a source of the moist- 
ure. HS, ignited, moisture from the 
combination af the H, with the O, may 
have thearetically alr resulted, 

Accompanying the rain-of mud was 
ashower of pumice-stine. ‘These stones 
were undoubtedly those which had been 
thrown bigher tito the air from the ex- 
Posionsthan theatherejects, and which 
with o long trajectory came down last. 
These stones or these of the eruptions, 
falling on the soft plastering of the land- 
scope, rolled dow the hillsides, striping 
the plaster with their parallel poths as 
if it had been taked with a coarse comb. 

Oval —Deoth wre on aeoompani- 
ment of any of the phenqimena of the 
eruption: described, and undoubtedly oc- 
curred in many wars and in different 
degrees of suddenness, Many were 
kalled by inhaling hot lapilli, notably 
on the Aorafma: others burned by same 





on the Aeddow, others bored by 
steam ; others killed hw foree; others 
singed by flame. AT did wot die in- 
stuntly. 

Nearly all burns of the wounded sur- 
vivers from the ship, accerding to Dr 
Riley, were of the first degree, affectinsr 
only the epidermis. ‘Phere were alan 
some burns of the true skin, The eyes 
of the wounded were unaffected and the 

eyelashes intact: on the other hand, 
remains on shore were horribly burmird 
to the quick. 

Officer Scott, of the Aerafuu, tells of 
childten who moaned for water, ** mn- 
able to swallow becanse of ashes which 
clogged their throate"” ‘One rinsed 
ont his mouth, but contd not swallow 
en account of ashes which burned his 
throat.” 

[tis not troe that all the inhabitants 
died from asphyxiation in the position 
in which the cataclysm surprised them, 
Many were found in positions Indicating 
fliggtt and search of shelter, The cap- 
tain of the Nofdaw told me he saw peo- 
ple running about the water edge for 
severnl minutes: In St Vineent it is 
said that o mon was found dead in the 
act of twirling his mustache ; another 
with his hand holding lis pipe. An 
eyewitness told me that he saw im St 
Merre a man holkling a struggling, 
frightetied horse, both ihead in thispeest- 
ure. ‘The man running the donkey on 
the Aoranme was killed instantly where 
he was siting: he sever meved. An- 
other person, a foreman, was staniing 
by, holding the handle of the pump, 
when killed ; and yet near by a child’ 
and ure were only bume:l, and recov- 
ered. It is also stated a man who died 
on the Nogdow was burned mternally. 


EXTENT AND PHENOMENA OF DEVASTATION 


The effect of the preceding eruptions 
af May 4 and 5, and of the eruptions 
which have taken place since the day of 
the great catastrophe, notably that of 


May 20, all of which occurred within 
the same general district, are so inter- 
mingled that it is difficult to distinguish 


them. 
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The tree of Devastation as seen hy me 
between May 20 and 30 represents the 
effect of afl of these erwptions. As o 
whole, this-area ticlides all the country 
between Carhet and Precheur |ounded 
by the north and south cliff lines previ- 
ously mentioned in the description of 
the configuration as constituting the 
ampintheater of death. This area prac- 
tically includes the country between the 
Riviere Mouillage on the south and the 
Rivtére Blanche on the north, with the 
addition of two coastal prolongations 
seaward of the cliff lines, which bend 
southward af the Mouillage toward Car: 
bet and northward of the Blanche to- 
wird Precheir. | 

Tite Aed-Satered Landscape,—The 
whole of this area, both the tncluded 
Valley amd the frees tnd summit edges 
of the escarpment, is enveloped in o 
smooth compact casing of mud plaster, 
resembling n coat of cement, which is 
strip by parallel erosion scrmtches 
which have scored the surface, This 
eementcoverss well-defined zone, repre- 
senting the area of the catastrophe, the 
shower of mud following the ignition 
cloud, It may be noted that pouzzioloni, 
a natural cement, made from volcanic 
material, was about the only economic 
prodict of Martinique’s geological for- 
miutions, and was extensively found 
around St Pierre | 

Between the sail rivers south of Pre- 
¢cheur and the Riviere’ Mare the const 
line bluffs, Along this. bluff extends 
the reniains of what was once a magnifi- 
cent and costly highway. Its macacd- 
amized surface is now covered to adepth 
of three feet with mud, and obstructed 
here and there: by fallen trees. In the 
mud there are mimerous bodies of ani- 
mats, cattle, horses, and donkeys, with 
ocrasinnal human Pein. 

Destruction of ffabifations,—All the 
homes of the 25,000 people ot St Plerre 
are destroyed, Oustside of St Pierre, in 
the ares below the cliff line, there is not 
a-visible sign temaning of one of the 
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homes of the 15,000 people who inhab- 
tted ‘them, Annihilation is the only 
descriptive tena, While remnants af 
houses remain in St Pierre, the onnilila— 
tion extends northward to one- half mile 
of Precheur. 

Among the country places destroyed 
around St Pierre, according to M.Houly, 
were the following: Perinelle, Pecoul, 
Rednis, La Troit Points, Jardine des 
Plants, the Hishop’s house, L' Habita- 
tion, Tronvallon, Miron, ‘Tricolore, 
Lance, La Tonche, 

Oenvdation of Veeeiation;—Over this 
entire aren the vegetation is entirely 
denuded), with the exception of a few 
larger trees standing ti St Pierre, from 
the Mouillage southward, stripped of 
all leaves and twigs and bark, only the 
trunks and largerlimbsaremainiig. On 
the edge of the cliff above St Pierre, sev- 
eral large trees with foliage singed re- 
mintn standing in the area of mudd, 

In the gradients of the deep valleys 
of the heulwater ravines nearest the 
summit, on the St Pierre slope, trees of 
the grandes Aore still stamd with foli- 
age untouched. In protected lateral 
Tavines of the south cliff, near the Jar- 
din Botanique, bamboo and other vege- 
tution wos still green, while killed on 
exposed hillsides above them, 

The vegetation on the stmt of the 


south cliff toon altitude of too meters was 


killed; in the deep valleys of the stream 
entering the sea at the south ened of St 
Pierre, cane and grass were not affected. 

Along the const benches vegetation 


was blasted os far south as the northern 


edge of Carbet village. In the south 
edge cane and palms aregrecen, To the 
north the coast cliff as far as the first 
stream, one-half mile south of St Pierre, 
is also denuded and blasted to an alti- 
tude of 200 feet or more, Nearer Pre- 
cheur dead trees and palois ate broken 
down three or four feet from the ground 
and He to the westward. 

Ash (Lapilfli-wvered) Zoue, — ‘The 
whole of the island has received a 


260 


== staan Tp, aT 


Tor Narionat Grocrarxic 


MAGAZINE 


ifGorng 

eS Caarre 
S Mus Caarew 
Fombheey oe 


yw Buea 


LB 
<==" 
— |S s Ae ee i a 
Ss 


Tia de Lee 


2 ——— ie ry set 





Sg cores ore: Bere ST 


ia milles tothe bak 


Map Prepared by Robert T. Hill Showing Zones of Devastation in Martinique 


sprinkling of lapilli from the ageregate 
eruptions, Thus js not conspicnoats or 
discoliring, hawever, except within an 
area a mile or two beyond the tutud- 
cnoted area atid over the latter. The 
quantity ani extent. of ashes erupted 
cannot he estimated, nor is it material 
at present to tly S0. 

Mid Mtvers tu fhe Devastated Plata, — 
The Rivieres des Peres, at the northern 
limit of the city, and the Seche, within 
the am phitheater, have heen the sites of 
mid torrents from the eruptions. 


‘The constal extension of these stream- 
wove i8 so filled with mud that their 
farmer valleys are filled up level with. 
the low divides, so that they are practi- 
cally obliterated, Whint was the lower 
valley of the Kiviére Blanche for a niile 
back from the sea is so filled wp that 
now if isa convex elevation near the 
sen, built op by successive mud flows, 
eo that streanis of the latter run down. 
from it jute the Seche. 

The Riviere Blanche ts still flowing 
mod i intermittent gulps from the 
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lower crater of L’Etang See. To the 
northward there are canspicnous mud 
streams near Precheor, presumably froin 
the hot springs ahove that town, byt it 
not proven. Other til rivers out- 
ide the area of devastation ore else- 
where orentionedd. 

One mile south of Procheur there 
were two small cauvons, in the bottom 
of which were two flowing streams. of 
viscous Hqnid nnd coming down with 
slugyvish movement, choking ot the 
smal] narrows within the banks and 
then suddenly starting forward again 
with a horrible culping nowe. In this 
miid were many small piece of pumice. 

Beside the mtd delta forming the 
devel at the mouth of the Riviere 
Blanche, there are many great botlders 
of pumice on the adjacent level, brought 
down by the preliminary eruptions: of 
water, The old mouth of the Riviere 
Seche is filled with these lsluffs. 

Nene Gall [areal from Satine a arin. — 
OF the mouth of the Riviere Blanche 
the sea border is extending from the 
deposited mud. <A-amall tshet, 3 feet 
long, 0 feet from the shore, hos op- 
peared above the water.to. the north of 
the mouth of the Blanche, composed of 
sedimented mal did fatarole deposits. 

aver Sight.—From St Mierre to 
Precheur there are many small triungu- 
lar Mights mi the beach and enlargements 
of the months of streams cut by the 
force of the return wave. 

‘The mouth of the Riviere Mare has 
heen deeply incived und presents yertical 
new cot bluifs,-some to feet in depth, 
which render the crossing of tt impos- 
sible, 

The movements proiucing these bights 
consisted ofan outer motion oat the water 
from the shore and a return wave. They 
were cattsed byexplosion within the air 
and not by any movement of the bottom 
ofthe sen, The waves were observed 
at- Fort de Frimece, | 

Itwas reported from St Lucia that 
there wasn sthnge commotion in the 


sen aaif the waters were boiling over 
a large atea, aS located with a range- 
finder from Castres, on the tth and Sth, 
as iftwo waves had met. ‘This report 
lncks vertficatton. 

Chanyes ta the Sewcmi.—It i rie 
more that toward the north the crater 
rin has broken down, and that Morne 
La Croix of the southwest rim has gone, 
Adoriral Servan informed me that sey- 
eral officers had measured the altitude 
of Pelée and lu found that it had low- 
ered 60 tteters by the destructive explo- 
siots, The Lake of the Palmisies is 
gone, while.in the oki bowl of the crater, 
through the great-gapits its western side 
(which waa there in 1823), may be seen 
a-great pile of pumice, over roo feet in 
height, 

Nett Geolorictl Ponwatiiaa (Jfade— 
With the exception of the new addition 
to ites soil of layers of mud ond oshes, 
the filling in of the lower streamways 
of the riviéres of the anrphitheiter of 
disaster, anc on the east and north side 
the fringing loact of sediment along their 
mouths, and the new pile of pumice 
anton the summit vent—new forma- 
tions aided to the mother pile—no other 
positive topographic changes have taken 
place in Martiniyue. | | : 

Topography (rationed. — Otherwise 
the configuration of Martinique today 
shows no seriowé chamge, Every hill, 
valley, starp, precipie:, or other surface 
feature of the relief as laid down upon 


the map af 1824 is distinctly recogniz- 


atle. “Phe changes are merely the sn- 
pericial destruction of vegetation and. 
the veneering of a small trangular area 
with: 4 thin layer of ashes amd mud, so 
that it is comverted from a green carpet of 
cane and wood land to a barren, desert 
mountain landscape like that of Arizona. 

Small Proportion of fsland Agrcted— 
Nineterw- teeatieths of fhe areca nf Mar- 
Hntgne feos crete and beautiful dilay es 
ff emer ters. | 

Of the total area of Martiniqtue, about 
280 Synare miles, only 12.5 sare miles 
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have been seriously affected by the ertp- 


tion, This areca principally embiraces-a 


triangle betwert Carbet, Pelée Penk, 
am) Precheur village, 

No fave voy —T here have been no 
layu flows whatsoever, nor, owing to 
the mineralowical character of the rocks, 
would these harlly have been probate. 
The solid ejecta from the mountain have 
consisted of lapilli ani! blocksof pumice, 
together with some of the old crater 
titerial of previous eruptions. No true 
bombs have been ejected, nor molten 
rock many form, Incandescent ‘stone 
or-pimice has heen blown from its top 
ot times ane fell in showers totediately 
around the crest, as was witnessed by 
Mr Morse, of the Herald,snd the writer, 
on May2s: but this quickly cools t 
hae the air, and cannot be called 
a a a 

Vo Subsidence or Cliff of ford or 
Sea Aittow.—There has been ti sirbsi- 
dence or elevation of the lanl that con 
be recorded, nor of the adjacent sen, bot- 
tom. The little rock of La Perie, 
half ‘mile of the forth ‘const, stands 
there today as it did when | first-saw it, 


five yeorsago: the unmistakable bench- 


moitk of elevation or subsidence—the 


horizontal groove cut by the-surf line 
itt the hase of the cliffs—is everywhere 
a% it wis, sprawled ever by the sitive 
spray-living mollusea and bedaof alew, 
The only change in the littoral are the 
vicious litth bites into the hanks and 
the itomtis of the rivers made by the 
retiim wave at the time of the great 
eruption, | 
Ne Fissuring #arthywates.—Neither 
lave there been any Serions ot positively 
proven eatthquakes resulting from the 
Tending of the earth along fissures. 
Within amie of St Pierre the bridges, 
Thmads, hottses, ond troesstand unshaken, 
Eyewitnesses testify that they felt no 
quaking, only a force in the air which 
tended to knock them over, (er the 
other hand, there have been jars and 
tremors from the tremendous explosions 
within the mountain, andl these were af 
siifficient force to bredk the cables, 
Measured by the geological standard, 
only a new formation has: heen made 
by a [Missing event in maiture's work- 


Hue nothing happened? Ask the 
aq,000 wionldering dnl, the: sixth of 
Martinique’s population, which munider 
heneath the ashes: of St Pierre. 


THE VOLCANO 


In describing the effects and phenorm- 
eno of the eruptions, I have alumeat for- 
gotten the Hamlet of my stary—the 
voleane which bas caused the tronble. 
Across the weird landseape from the 
summit af Peldée the voleand still sends 
forth its occasional bursts of steam and 
elo, rising in great toushtoom clouds 
to rs,o00 feet above the sea, At night 
these are vivid with lightning flashes 
and strenks of igmting pases. 

Within the simimit bowl that existed 
before the present eruption one can see 
plainly through the broken nick a newly 
buittirap pile msing a hundred feet or 
more and largely composed of tremet- 
dows blocks of white pumice-stone which 


have been throw out and accumulated 
in the wold vent. Through these wre 
seething wreaths of ecuping steam. 
Down the dreary western slope, up 
the valley of the Riviére Blanche, where 
itis lost behind the hills, one can see 
the smoke from atiother vent some 3,000 
feet below the summit and not over two 
miles from St Pierre, When the stim- 
mt sends up its great seething marsh- 
room clouds, which fioat away, from 
this lower vent may be seen another and. 
flnmacr puff of yellowish: hue which 
Hingers near the groun!. In all the 
eruptions that I witnessed the columns 
from the top of the mountain pscended, 
while the smoke from the lower vent of 
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the western slope floated off horizontally 
or follawed the contour of the land to- 
well the sea. 

Still nearer the eo an inky-black rivet 
of mud follows the Riviére Blanche to 
thesen, [tdoce not always tun, tit oc 
cusionally near its head great fountains 
of mud shoot in the air, and then the 
stream flows down with a single gulp. 

Somewhere on the bills above Pre- 
cheur there is another mpl fountain, 
presumably at the Bains Chanuids, This 
sens its mud down to the coast through 
a little stream near Prechenur, 

Over the dreary mod plain of the 
Riviere Hianche, on the margin of the 
sen, and apona littl ialet im the sea at 
the mouth of the Kiviére Mare, ore 
dozens of fomareles, each on active 
little steam jet sending occasional putts 
jute the ai. . 

Around on the northern slopes of the 
mountain near Ajnttpa Houtlion, on the 
road from Basse Point to Morte Ronge, 
there is another mtd vent which flows 
great streams of that material down to 
Hasse Point, which is-slowly beme 
burted beneath it. Still tothe eastward 
“4 the mud crater of the La Falnise. 
The latter ta situated to the east of the 
stnmmit, and was frst seen by Mr Clerc 
the same date a5 the explosion of May 
zo, althongh it may have existed some 
time before. It occurs in the bed of 
the river itself, and while the river still 
flows: below it, it has ceased flowing 
above. The water of the river is bujl- 
tog and full of md. 

The dates at which these mud erup- 
tions began cannot be stated, nor is it 
material, further than to say that most 
of them were from old thermal sources 
which hac long been known to ¢xist 
upon the island, and that they were a 
part of the sane getieral phenoniena of 


an ascending molten colmiin of magma: 


beneath the dome of Montagne Pelée, 
which, pon coming it contact with the 
earth water, was converted into lapilli, 
at the same time changing the water 
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inte steam, which forced the combined 
prodact of ‘the steam and magma (mud) 
np old vents whick have probably ex- 
isted from time immemorial, 

Cloudsof lapitli and steam were noted 
on April 25 coming from the summit 
crater, and om April 27 molten matter 
was observed in the lower crater, 
L'Etang See, midway between the suni- 
mit and the mouth of the Rivitre 
Blanche, on the western side, These 
tlouds of eruption necurred intermit- 
tenth, With increasing size ane MHigemi- 
tude, titi] May 8, the date of the great 
catastrophe, aml are still continuing ot 
frequent intervals, the reporta having 
timimced similur eruptions as late as 
June zo. About May 1 the streams ra- 
dinting ont from Montagne Pelee began 
to increase in voluine, and their waters 
were darkened with lapilli. On May 3 
a great torrent of liquid mud flowing 
down the Riviéte Blanche showed that 
the mountain was errpting mud a4 well 
as lapilli and steam, The intense oor 
of sulphur which permeated the lonid- 
scape alan showed that sulphurous 


wipers were belug ejected. 


The volentio has continned working 


since the deadly eruption on the mom- 


ing of the 4th of May, just as-it had 
leet working before. The volcanic 
forces continue to exhibit themselves, 
aud are probably still in operation at 
this writing: There is no complete 
record of the eruptions. Only those 


which send a cloud over Fort de France, 


or which are observed by visitors to St 
Pierre, aré sated. : 

On May t2 4 reat black canopy. of 
smoke continued to rise from Mont 
Pelée, and spread ont over the sky to 
the horiton, causing darkiwess even in 
the middle of the day, 

On the motning of the same day, at 
Ir.a0 o=<. m., « cloud of smoke rolled 
down north of St Pierre into the sea, 
onl was witnessed by the people on the 
tus Avene. This clond was: timed, 
and cume down the mountain abaut two 
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miles in three nilnutes, and was wit- 
nessed by the people of the /udefatiradle 
and the Pifomwer Mr Richard Kulisch, 
an eyewitness. showed me pliotographs 
of this cloud from which I made asketch, 
The most serious-recurrence of erup- 
Hou was ou the afternoon af May zo, 
about 5.15 hm. <A cloud feated aver 
Fort de France and cansed an exodus 
of the people fromthut city, This erup- 
tion of Monday, according to Engineer 
Evans, who was in the hospital at Fort 
de Franoe, lasted until davlivht, and woy 
accompanied by many detonations. 
Showers of stone the sizeof a hen's egg 
fell upon the hospital, The falling 
sounded like hail, and tore the lewyes 
from the trees. ‘These stones, as T as- 
certained by personal collection the fol- 
lowitg day, were old crystalline rock 
of the mountain and not pumice, 
Victor sinted that this: ermption of 
May 2o was accompanied) by total dark- 
hess over his point of view, Deux Choux, 
after 9 great explosion of flame, one- 
half of which went upto heaven and 
the other half toward St Pierre, jist 
as theclock was striking 5 a.m. Lten- 
tenant Gilmore, executive officer of the 
Cranvaad, who is se well known to the 
American people by his experience asa 
prisoner among the Filipinod, saw the 
cloud which rolled over Fort de France. 
He states that the stones. which fell on 
the deck of the Cfreenadse were <0 hot 
that they burned the awnings on the 
cutter, These came down’ like hail, 
Lieutenant McCormack, of the Piven, 


stated that a slight wave surf following 


the eroplion was felt in the Hay of Fort 
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de France on the zoth of Mav, taking 
a peculiar roll of surf. He also esti- 
tmated that the fall of ejecta averaged 
376 tons to the square mile. a 

Acconling to many, this eruption still 
further destroyed St Pierre, leveling the 
remaining walls almost to the rotund 
and byurving the dead in the streets be- 
Heath o new shower of Inpilli, A self- 
recor nz barometer at Port de France 
also made a ngtch at the time of this 
SApIOnI 

mn May 25 T witnessed a frightful 
summit eription from Fonil St Denis, 
This was accompanied by lightning ef- 
fects and what T believe to be the igni- 
Honot gusts, An account of this erup- 
tion was described in the New York 
Fferaid of Sunday, June 8, by Mr Morse. 

May 29, 08 p.im., while ott hourd 
the French steamer, the captain of the 
French steamer, J)’ fisser cume aboard 
and. told Admiral Servan thot he had jist 
Witesed an overflow of incandescent 
lapilli from the erater tint, 

On May 30, at 1.45 p.m, the cable 
ma Puerto Plata broke acuin, Aloist 
simultaneously vast quantities of mud 
flowed ont of the northern crater and 
torrents of it invaded the plateau of the 
Vive plantation. This was the Inst bit 
of news T received on the Ovcie from 
Cotisnl Aymie us we weighed anchor for 
the United States: at: 

Reports of eruptions haye cotitinged 
tp to the last few divs, and will prob- 
ably continue for an indefinite time. until 
Pelée's vents once more clog up and the 
surtace manifestations pradunily dinmin- 
ish mntil the mountain sleeps agai. 


CONCLUSIONS 


THE GROLAGICAl LESSON 


Tt is now evident that the destruction 
of St Plerre, viewed from a roader 


standpoint that: hintian disaster, wae: 


bot an episode in a group of general 
phenoinena constituting the i962 eriap- 


tion of Montage Pelée, and that the 
eruption of 1902 is but an episode in o 
stries of events which have been taking 
place through long epochs of geologic 
time. Let us, then, forget, if possible, 
for a mionient, the great catastrophe, 
and enitsider the phenomena asa whole, 
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r. ‘That: Montagne Pelée is one of the 
chain of ancient voleanie mountains, 
dating from Tertisry time, rising to o 
height of to,ooo feet above the ocean 
‘bottom along the intetior side of the 
semiciretilar ridge oeross the entrance 
af the Caribbean Sea, 

3, That the voléanoes of this ridge 
hove been sucesssively forming on tts 
western side, 

3. That the material, like that of the 
Cretaceous volcances of the Great At- 
tiles, is entirely anidesitic, 

4. That the eruptions, espectally of 
the later periods, have all been of the 
explosive type, unaccompanied by lava 
flows: . 

5. That the lyistoric erinpit lenis have 
‘ttuken place between long intervals of 
solintark: ¢uiescence. 

The geology of Martinique, as out- 
lined, shows that Pelée is an olcl vol 
cano, and that the present eruptions, 
instead of being stuldenand a new phe- 
Hotnena, are but the maximum of a 
series of solfatatic conditions which 
have continued through a long interval 
of geologic time. “Theeryption.of 1851 
produced similar phenoniena of ash, 
mud, and steam elected from the same 
vents, and affected a similararen, The 
geological structure af the motuitain af 
Pelée shows, in its lnyers of tnud, pum- 
ice, and tuffs, that these processes have 
heen going on at long intervals fron 
time immemorial. ‘The first important 
deduction, then, is that the present 
eruption of Pelee is the repetition of 
events which have taken place time and 
time again at the same locality, andl that 
the mechanism of the voleuno is all old 
and prehistoric—the same central crater 
und biteral vents, So far as recorded, 
the voleatic mechanism of Pelée i¢-tie 
same as it was at the date of its discov- 
ery in r8gq. No new ermters have 
been formed, but merely old craters 
reypened, ‘The principal feature of (ils 
tireclianiam i§ the crater of Montagne 
Pelée—simply a conical chimney lead- 
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ing from the hot magna of the earth 
and bnilt up of its own ejecta, This 
chimney is a vertical tube exteniing 
downward to the interior magma, which 
ascends as no ereat column of molten 
matter, The bowl or crater of Pelée 
summit is the top of the chine. 


EFENLENESS GF THR PHENOMENA 


The fact that there were vo seriqus- 
earthquakes shows that the explosions 
within the crater were mot exception- 
ally severe ; in fact, not as severe 15 
many which have taken place within 
the Antilleart vents, with deadly carth- 
quake effects, withont causing. erp 
Hons, No evidence has yet been de- 
duced showing that the present erup- 
tion was piteceded by or lies resulted in 
ANY Sernis opanunies or hssures in the 
sea bottom, which could have caused it 
by the siden letting in of the waters; 
relther is there, in the stricture and 
geagraphical position of the eceame 
Caribbee Islands, any condition which 
cnables us to hypothesize adepesit from 
sedimentation which would proluce 
weight resulting bi the creation of such 
fisatites. 

The conical configtration of the mouws- 
tain ; the repetition in ieolegical tinte 
of the eruptions at the same locus: the 
cbaence in the structure of the islind of 
conspicuous volcanic dikes and sills; 
the failure of other and more conspic- 
tis sollaturic vents along the Caribbor 
chain tocrupt, indicate that the shape of 
the ascending magma is cvlinerical ra- 
ther than elongated, as would have been 
the cuse hdl it arisen along the fissure. 

The eruption of 1qoz, which! is still 
in progress, has been ome of progressive 
intensity for an unknown period of time, 
The waters of the I, Etang de Palmiste 
iri the top of the crater bow! have been 
warm for several vears, and! as far back 
as Mav. i9ot, sulphurous fumes and 
vaporwere noticed escaping. Conspic- 
wous activity suggestive of intense erup- 
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tivity was first observed in the middle 
of April, 1902, These phenomena were 
at first slight tremorswhich shook the 
dishes on the shelves m the house of 
Mrs Prentiss, wife of the American 
consul at Bt Pierre, and which were un- 
doubtetly produced by the first audible 
explosions within the mountain from 
the ascending cola of magma coming 
itt contact with moisture, 


RALATIONS To THE ERRUITION. IN 
ST FISCEXNT 


The synchronism of this eruption 
with that of St Vincent, a hundred 
titles distant, and volcanoes of a sinilar 
explosive andesitic character in Central 
America, tosay nothing of disturbances 
reported in volcanic area throughout the 
world, 1s strangely, altmest positively, 
stimmestive thut the cunse of the eruption 
of Pelée was not the development of. a 
local fissure sindideniy letting the water 
of the sea down to the depths of the hot 
magma, but, upon the contrary, resulted 
from a widely occurring disturbance 
within the interior of the earth's magni, 
Which caused it to rise to meet the tipper 
weft zone, rather than the water of the 
latter to descend to it, aml which is as 
yet tpexplicable, 


IMPORTANCE OF ELECTRIC AND 
MAGNETIC PHONOMENA 


Finally, aecompanying this eraption 
were phenomena, electricity, tiagnet- 
ism, and gases, which, while not prob 
ably occurring for the first time, have 
been eco nspichously brought to ouratten- 
tion, and may lead te important dedue- 
tions upon the orig inof magnetic storms 
and the nature of the earth's interior, 


RESCME 


The 30,000 people ot St Pierre were 
exterminate! within o few minutes and 
the town set on fire by the sudden erupe 
tion of a volcanic cloud, 
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‘he fatal cloud came from the lower 
vent, two miles north of the city. 

The vapors coming from the volcanos 
were and are sulphurous. 

There was force accompanying the 
ernptions of the moruime of May 3 of 
erent destructive nature, which left 
much evidence that the pases within 
the cloud exploded after having reached 
the air. 

The summit eruptions Were ind are 
aecompanie) by tremendous. electric 
(lightning-like) phenomena, 

A great muignetic sterm accompanied 
the eruptions of May 5, which was re- 
corded at remote pomts, anc which adi- 
cated a connection between them and 
the volcanic¢ eruptions, 

In continction with the wiagnetic plie- 
nomena, it i of Interest to note that 
Pocy has presented a table showing the 
relution of Antillean earthquakes and 
eruptions to the period of sum spots. 
Of 38 seismic tempests in the Antilles, 
I? peered near the BU SEL bL| Sin= 
wt epochs, and 14 near the minimiam. 
hose of 1846, rigr, 1859, ond t&54 
were found nudway between, The 
iiaxitnunm number of volcanic eruptions 
oteur at the minim of sun sputs, one 
Te ters 

There 15 some evidence that flame is 
emitted with the summit explosions, 

All the evidence indicates that the 
fatal explosions were not from the site 
of the old crater, whichis five miles dis- 
tant from St Pierre, All the circum- 
stantial evidence and much of the direct 
strongly inmdlicate that the destruction. 
was caused by the eruption fron. the 
lower vent, about two miles above the 
mouth of the Rivitre Blanche ond-some 
distance torthof the city. 





OF THEGERIES OF THE 
CATASTROPHE 


CHO 


The foregomg datu and esentinl facts | 
concerning the grest catastrophe | have 
not attempted ty interpret, nor do I wish 
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to obsenre the understanding of the 
events by individual interpretation and 
hypothesis, Nevertheless, it may not 
be presumptuous to suggest that comfia- 
eration, death, and fatality in St. Pierre 
may ultimately be explained by either 
of two theories ; 

1, The heat-hlnst theory. This hy- 
pothesis assumed that the apilli, gases, 
anil steam of the ejected cloud were 
stfficiently hot to have inflamed the city 
nnd destroyed the people by singeing, 
suffocation, and asphyxiation, It does 
not secount for the forces exerted radi- 


aily and horizentally, nor the flame. 


The aérial-explosion theory. The 
edslasion of gases within the erupted 
clond after their projection inte the air 


woul! seenunt for all the phenome 


observed, 
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The aérinl explosion, if it occurred, 
was most probably a combustible ‘gas, 
but science is stil unabie to state: its 
nature, The discissiin of explonve 
gases involves o line of sctentific spe- 
cinlization which the writer does not 
possess ; bot as sudden and mysterious 
as was the great secret it has left its 
traces and clues which the detectives of 
science will follow up. Metal surfaces 
of objects in the miins-will be examined 
and analyzed for traces of sulphur and 
chlorides, The deposits from the nu- 
merous steaming fomuroles are already 
within the chemical laboratervy. Eyen 
the ash and pocks of the island will be 
stihmtted to minute mivestization, 

And then there were thove fightin! 
lightning bolts! What of them ane 
their teniting power ? 


ERUPTIONS IN 


WEST INDIES 


A LervTer To THE NATIONAL GEOGRAPHIC SOCIETY 


By. Ese ae 


IOGETHER with Robert T. Hill 
and C. Ei. Borchgrevink, 1 had 
the honor to be a member af 

the wommission sent hy the National 


Geographic Society to examine the re 


sults of the recent volcanic eruptions on 


the islands: of Martinique and St Vin- 
cent. Owing to the courtesy of the 
President of the United States, we wee 
enabled to accompany the U. S. 5 

Jefe on her mission of relief to the 
stricken islands, ‘The gee was in 
command of Capt, R. ML Berry, WS _N., 

and as one of my primary duties I wish 
te convey mv thanks to him and his able 
officers, ond especially Liewt. Comir. 
F. A. Wilner and Lieut, J. 5. Berna- 


(*. Russecn 


dou, for their genial hospitality antl 
never-iniling desire to sesst om our 
work, 

The (fee Satled from Bredkiys on 
the evening of May 14, aml after a 
pleasant voyage reached Fort de France 
early on the morning-of May 21. The 
time spent on the #sxfe was most cn- 
joyable, Among of companions: were 
De FP. AL Jogygor, of Harvard Univer- 
sity, and Dr &. O. Hovey, of the Amer- 
toan Museum of Natural History, who, 
like the commission sent by the National: 
Geopriphic Society, had in view the 
study of the recent volcanic eruptions. 
The tehet stores sent by the United 
States Cravernmment were ‘in charge of 





268 


Capt. J. i: Gallagher and Capt, KR. Sew- 
all, of the Ammy, Connerted also with 
the relief expedition were Lient. J. B. 
Clayton, Lieut. JR, Chaseh, and Lient, 
T. Riley, assistant sturytons, 1. S.A. 
Sergts. J. P. Edmunis, W. Ft. Thomas, 
and four privates belonging to the hos- 
pitdlcorpaof the anny. With the Jrve 
went also. a oumber of correspondents 
far magarines newspapers aril sey 
eral photographers and artists, The 
Outlot was teprereited hy Mr George 
Kennan, the Cenferr by Mr G. ¢. Cur- 
tis, alfe Clary by Messrs A. F. Jaccact 
and G, Varian, Harpers by Mrs, C. 
Rell, fewies bi Wr G. B, Licky, and 
in addition. some fifteen af the leading 
newspapers of the United States sent 
thle aml experienced correspondents. 
In the lst of passengers were also in- 
chitled. the nutes of Mr G. de Medeuil 
amd Chas. Van Romondte, citizens of 
Martitique, who had suffered severe 
bereavement and financial loss in the 
destruction af St Merre and who kindly 
Furnished ttany eager inguirers with de- 
tails eoncernitue their native isle. 


ON HOARD THE DENTE 


The expedition senton the /air was 
aniquein several ways. [ti greatly 
to the credit of the Army and Navy that 
the vessel could le coaled, louded with 
1,265 tons of relief stores, and sent tap- 
idly gliding toward the stricken islands 
in the West Indies in the space of about 
four days. As on illwstration of the 
spirit of sympathy and love for all mar 
kind fostered by our great Republic, the 
relief expedition sent on the (ave and 
all pertaining to it can be looked ott 
with parntonble pride. 

The voyage of the white orniser on 
her mission of mercy was memorable 
aisn for the unprecedented asseniblage 
on her decks of travelers and explorers 
who had visited and were familiar tot 
only with the well-beaten highways of 
the world, but many of her most remote 
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aril diificnit byiways, Rach oftermoan 
informal lectures were given by some 
one from: among the passengers for the 
benefit of the sailors, who gathered about 
with eager fices to learn from. Hill of 
the beauties and mysteries of the West 
Tries, to Gravel with Keunan over the 
trackless -anow and witness the tmar- 
velous auroras of Siberia, or explore 
with Barchyrevink the desolate wills 
of the Anturetic continent, Walking 
from group to group an the deck, as the 
wood ship glided southwurd, especially 
during the moonlit-eventigs, one could 
catch fragments of well-told nurratves 
of life in the most remote corners of such 
counties 15 Koss, India, and Coren ; 
ot of the Philippine atic Cuban: cam- 
fais atid the cathy of Aniericans inte 
the Forbidden City. Some of our num- 
ber had but recently heen in Africa, and 
told of experences on the firing-line ot 
each of the contending armies in the. 
Boor war. Others spoke of wild lite i in 
Alaska, Indian campaignus-in Arizona, 
stidlies artistic or scientific in Anstralia, 
New Zealand, Hawail,Samoa, aid other 
places, some bearing names made familiar 
by recent writers in history and others so 
tetiote and wild that the general public 
knows not of their existence. If can 
truthfully say to the generois: members 
of the National Geagraphic Soctety, 
that their representatives on the Diaz 
found thetaselves in a congenial atmes- 
phere, amd amid surroundings most 
stimulating te them as representatives 
of a great society, whose grand aim is 
to lead the inhabitants of the world to 
know the marvelous wonders of their 
dwelling-place. 

On the morning of May 19 we passed 
low-lying Sombraro,a fragment of a flat, 
calcareous platform, and sa little Ister 

sihtal the island of Saba, the most 
northern of the volcanic Carihbees, 
The latter island is the summit portion 
of a voleatic mountain, boilt principally 
abont a central crater, but julien from 
distant view, at least two lower craters 








Voucanic Disrurpances ix West Inptes 


are still distinguishable. Later, we 
: puasset j in‘sucevssion St Eustis, St Chris 
topher, etc., nod as the curtain of the 
tropical sight dropped over the wonder- 
folly Dlde sen arid clowd-eapped ishvneds 
were to the westward of Unndeloupe. 
1 may remark. here that all the isloniis 
of the voleanic Coribbess which we 
saw, including Martinique, St Loeia, 
and St Vincent, on which we landed 
and mode more or less extended exam 
jimtions, reveal in their toprqgraphy the 
resnits of lang erosion by heavy rains 
aml swiit, high-grade streams. The 
bold constructional farms of the original 
volcanic piles cin frequently be distit- 
guished—the rude blocks, as it were, 
from which the agencie: of erasion have 
sculptited vaetied and bold but graceful 
forms, Stream eroson is the leacling 
story recorded in the surface contours: 
Deen, narrow, steep side] valleys radli- 
atein all directions from the dominiunt 
pruks, and between them are hloide-like 
serrate ridges, At first the topography 
has an unfamiliar appetrance, owing to 
the aniversal mantic of luxuriant, em- 
erald-green vegetation, but the eye soon 
penetrates the mask andl sees the cliffs, 
Jared crests, and montimental forms of 
ihe rocks beneath. ‘The islands visited 
are composed mostly of ejected frag- 
ments, or tufts, interbedded occasionally 
with sheets of compact lava. ‘The many 
and abrupt variations in the resistutier 
of the roc ks—Tesistarice nat only to the 
nechunical corrusion of streams, but the 
chemties!] action of warn water charged 
with the products of vegetable decay— 
find expression inthe minor serrations 
of the thonsands of shorp-crested ridges 
radiating from the higher peaks in 
all directions, and in the cliffs facing 
the sea. Each hendland is truncated, 
ancl 111 matty instances the progress of 
the ocean's waves in cating away the 
land is recorded by outstanding rocks 
iim) stemingly inaccessible foam-girted 
crags: An example of such a nionu- 
ment recording the former extent of the 


was in 
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lind is furnished by the historic [a- 
mond Rock, off the south coast of Mar- 
tiniqne. 

The Lesser Antilles Tie in a well- 
aligned chain er necklace, as our Hill 
has poectically termed it—mfortunately 
a broken necklace, when considered ps 
Hiienlly;—which: extends athwurt the 
fiow of the never-ceasing trade winds. 
The eastern shores of the island are 
dashed agamet by tireltss wives. (ny 
that side the emeralk! of the enameled 
lnnidls:is divided from the glowing sap- 
phire of the sea by a fretted band of 
silvery surf. On the western side of 
the islands the waters ore ustally still 
or broken by white-crested waves. that 
travel away from the shore, The rise 
onc fall of the tide is small, averagin 
on the headlands perhaps two feet, mat 
for this reason the work of cutting a 
slore terrace retarded, The work of 
the waves in modifying the coast line is 
most consplenons on the side facing the 
trade winds, and on the castern shore 
iiost instructive epatipien of towering 
sen cliffs, stretches: of wavre-smoothed 
beaches, and piles of wind-driven sand 
hidden beneath verdtre attract the eve. 
On account, principally, of the heavy 
surf on the eastern side of the islands, 
the best harbors and the most it¢nportant 
towns are on the Caribbean shore. 

While the stars were yet scintillating 
inthe sky on the morning of May 21 
we passed southward a few miles. off- 
shore, where St Pierre lay buried be- 
neath its pall of gray dust. As we 
learned inter, a terrific explosion ip 





‘Mont Pelée had ocewrred the day pre- 


vids, atl a second blast of dust- 
charged steam had swept over the dead 
city, Vast se banks shrouded alike 
the terrible voleano aod the silent vic- 
tims at its base. A few smoldering 
fires were visible where the once heau- 
tiful city had been, but her lighthouse 

rit: The seeming sigtials 
were the sullen giow of her last smol- 
deting embers. 
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IN THE RUINS OF ST TERRE 


The day was vet young when the 
Pivie paused in her rapid flight and 
dropped. an anchor in the <pactous har- 
bor of Port de France, ready to send 
her relief store to the sufferers on shore, 
Salutes were fired, official calls made by 
the commariders of the several warships 
atunchor in the harbor, and i an hour 
yotr commission was dm the U.S. dis 
patch boat /ifowar, traveling rapidly 
northward along the beatiful western 
‘shore of Martinique toward St Pierre. 

But slight evidence of the consitier- 
able showers of dust and Inpilli that 
had follen on the island during the pre- 
views day was visible. Headland after 
headland was posed, each the truncated 
end of a sharp-crested ridge leading up 
to the vapor-enshronded summit of 
Mont Carbet. At the mouths of the 
narrow, itigh-grade valleys. red-roofed 
houses, villages with tapering church 
spires, and thrifty plantations were em- 
bowered in palms and other trees which 
grow densely otul fail to revel their 
Mentity ot a distance. 

tn nearing the now widely known 

Village of Carbet o distinct grav tone 
to the previously universal green of the 
hills told that we were nearing the 
source from which came the showers of 
dust that had fallen on the island. Soon 
the withered and yellow crowns of palms 
tevealed the touch of the hot breath of 
Mont Pelde, Beyoril a clesolate ridge: 
steam in larve volumes was rolling t 
wainlin Heecy wreaths; and bevond couki fi 
be seen the gray, blasted western slope 
of the dreadel volcano. Rounding a 
promontory, the desolate, silent shore 
wis in sight, where St Pierre but few 
davs before was embowered in beauty: 
but the eye must needs be strained nr 
field plissed need in order to distinguish 
the outlines of gray ruins mpeinis the 
neutral background. of barren cliffs 
where once grew the fairest gardens of 
the West Indtes. 
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The Pevemac-steamed into the road- 
steadin front of St Pierre and was made 
fast toa bnov, Boats were lowered and 
quickly filled with men eager to study 
in-varions ways the evidences of dis- 
aster, The guilant commander of the 
Arvenac, Lieutenant McCormick, every 
inch a sailor of the new school, gave 
command ‘that all wha went ashore 
shonk! return to the hoaty when a blast 
from the tag's whistle should summon 
them, and that no one should bring off 
objects of value froin the ruined city. 
I take pleasure in recording that the 
second of these commands was obeved 
as thoroughly as the first, and, as stuh- 
sequent experience demonstrated, the 
frst command wis obeyed with alucrity., 
Our visit to St Pierre wus repeated and 
our exploration of the ruts exteniled 
the stibsequent day, but it is tot teces- 
sary ot present to he precise as to dites, 

While rowing from the weer to the 
stone quays alone the water front of the 
dead city, we passed the iridetinite spars 
ani some of the vessels that went down 
on the terrible morning of May 8 No 
attempt had then been made to raise the 
sunken ships, sone eihteen itr mumber, 
The tutheil city lay before we—ilent, 
desolate, and gray with volcanic dust. 
Nota person was in sight, and mot a 
living thing wasseen dtiring dor claniber 
over Trhined walls, and through deeply 
débri-filled streets except the members 
al Gur own company, 

It & tineceeary at this time to at- 
tempt toe describe in detail the scenes 
that met our view as. we: passer in si- 
lence over the dust and robbish beneath 
which thansands of haman beings lay 
buried, as this has niready been well 
told in the daily press, We glanced! 
aside on passing the grim reninatts of 
what on the fair morning of May & 
were livin Finenandwunen. We caida 
not aid in the work-of cremation, sud- 
denly whandoned the day preceding our 
visit, by the second great eruption of 
Mont Pelée, and avoided, so far as pos. 
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sible, the gruesome sight still lingering. 
On passing ta the higher portion of the 
city, however, where the French sol- 
tiers had notes vet performed their san- 
itary work, the piles of dead could not 
he avotlesd, 

Fhe best general impression of the 
present condition of St Prerre can per- 
hops be obtained from the hill at the 
south end of the city, termed Morne 
d'Orange, where formerly stood a colos- 
sal statne of the Blessed Virgin, Near 
the vacant pedestal of the statue is the 
wreck of m pinnt cotton tree, its broad 
buttressine roots still anchored in the 
focks on the verge of the hill, and its 
blasted branches Lifted like appealing 
arms, heavenward. From beneath the 
devp shade of that wide-spreading tree 
eves no doubt glanced over the peaceful 
city, with its red-tiled roofs and many 
tossing’ palms, on the morning of the 
sth of May, followed the green slope 


of Mont Pelée ta bevond the felds of 


arrowroot and cane, upward to the cletise 
tropical forest on the swimnit portion of 
the awakening volcano, to where its hot 
breath condensed and mingled with the 
vapors bronght by the steadily flowing 
trade winds, The person who Last saw 
that foir picture—of blue sea, animated 
city, verdure-covered slopes, and the 
vast clond-flled sky—on the mornimg 
of my visit, Iny with many others— 
shriveled corpses—partially buried he- 
neath the seemingly universal sheet of 
gray Voleanie dust. The beautifirl pic- 
ture had been blotted! out, all except 
the sintling sea and the rugged moun- 
tain. At my feet lay the dead city, 
silent atl gray. Not agteen thing was 
in sight. Not a tree was standing, ex- 
cept on the faraway mountain ridge 
leading down to the partially destroved 
village of Precheur, and even those were 
scorched onl withered. It ts difficult 
to convey in words the appearance of 
ot absointely plantless landscape, lout 
in that triangular space, some 20 square 
miles in area, on the western slope of 
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Mout Pelee, there was not a thing ‘left 
alive, and not atree left standing ‘after 
the voleanic blast swept overit. Fire 
fallowed the hurricane of hot vapor, 
nnd the rain-of rock dust buried what 


the fire left unconsumeéed, Never before 


in. the history of man has such complete 
destruction been wrought on an area of 
equal size. 

Garing down into the silent streets 
from the lieights of Morte d'Orange, 
LT could trace their course and see the 
irregular plain on which the city had 
been built, but no conspicuous olijects 
were in sight. Even the ‘cathedral 


was indistinguishable in the universal 


ruin: = Farther northward, where St 
Pierre extended beyond the hold heights 
on the landward side, where fornmeriy 
rose the roval pala of the botanical 
gurdens, the depth of the deposit of 
gray dust was such thot streets were 
obliterated and howses buried out of 
sight. ‘The reason for the deeper eov- 
ening of the northern than the southern 
part of the city is that the former was 
at the margin of a sloping platean-like 
sutface, leading toward Mont Pelte, 

down which the dust was swept and 
piled upon the houses; while farther 


south sheltertig heights in tervened and 


the area from which dust could be swept 
wes thoch lees extensive. 
[ feel, however, that you are already, 


from your reading, almost as familiar 


with the desolate picture which St 
Pierre and its surroundings present, but 
may wish to ask if-it is troe that all the 
destruction was done in the space of o 
few minttes, and how this exeeptional 
event in the history of yvolcunoes came 
about, The evidence of eyewitnesses 
who were near the border of the dewas- 

tated ares. or on the ships in the ‘roacd- 
stead facing St Pierre ts conclusive that 
the 30,000 people, as the estimute is, 
who vereted with the city died within 
the space of perhaps three minutes. 
Indeed, it seems safe to aay that prob- 
ably the most of them met their death 
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in less than one minute after the blast 
from Mont Pelée swept over the town, 
As to the precise: noture of that bluet, 
the members af your coniusission, TF be- 
lieve, differ in CPHL cite 

It has been stated in the mewspapers 
that the inhabitants of St Pierre were 
asphyxiated by noxious gases or killed 
by.a gas explosig¢n. My own observa- 
tions and the heat interpretation | can 
place pen the testimony of surviving 
Wittesses favors the opinion that the 
general enimse of death was a blast of 
Shean charged with bot dust. (CGuses, 
probably in part inflammable, were no 


doubt present, as the odor of sulphirous: 


acid was perceptible at. the time of my 
visit; but the port that such gases 
played Wis seenigly sejondarv. In 
order to be able to judge of the condi- 
tions where everything was destroved, 
It is necessary to lento what took place 
on the outskirts of the storm, The 
people on the borders uf the devastated 
aren Who escaped were in some instances 
injured, and the mjuries were inflicted 
hy hot dust, which on totiching the skin 
adhered and bummed. These turns re- 
semble sealds, and destroyed only the 
epidermis. In several such instutices 
the hat on the bummed portions was not 
destroved, and where the bodics of the 
sufferers were protected by evert light 
elothing they were tninjnred, 

Had the dust which struck the it. 
jured people been-somewlhat hotter their 
clothing would have been ignited, and 
if they had inhaled the hot dtst desth 
wotld have been almost instantaneous: 
The condition of the dead in St Pierre 
favors the conclision that this deduction 
shows what there took place. While 


the inhalation of steam charged with 


burning hot dust may seemingly be ac- 
cepted as the principal cause af death 
in the stricken city, it must be admitted 
that many persons were no doubt killed 
by falling walls, by nervous shock, etc. 

The blasts which swept St Pierre on 


the morning of May §, and againion May 
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20, passed through the city with hurri- 
eane force. This is demonstrated by 
the manner in which preat trees were 
uprooted, strong masonry walls throw1 
down, the light- house overturned, ete. 
The direction in which all these objects 
Were swept was a littl west of south, 
or directly away from Mont Pelde, 
The tinst cotespicions evidence af the 
strength of the blast which wrought 
the mechanical destruction is furnished 
by a-statue of the Blessed Virgin, re- 
ferred to above. That statue. com- 
posed, T understand, of iron, and tieas- 
uring over tt feet im height and nearly 
(o feet in circumference at the shoulders, 
and weighing several toms, was swept 
from its pedestal and carried southward 
about 45 feet. All the evidence col- 
lected tn this conection cannot here be 
presented, botit milicates that the blast 
Which wrought the havee teferred to 
poe over the city with full hurricane 
hnhte. 


EXPLOBATIONS IN ST VINCENT 


Space will not permit me todetain the 
render longer with this prelininary ac 
count of the travels of the commission 
of the National Geographic Society. 
On leaving St Pierre at the close of our 
second day's visit, we returned to Fort 
de France, and the following day the 
rer sailed for St Vincent. Professor 
Hill remained at Martinique, while 
Commatier BRorchgrevink ond I went 
southward to study the eruption of La 
Soutri¢re, 

On St. Vincent the loss of life from the 
secon volcuntc explosions was far less 
than on Martinique. As hos been re- 
ported by the Governor.of the island, the 
number killed was about 1,600. Many 
more were iyiired , however, than daring 
the eruptions of Mont Pelée. The-te- 
gion about La-Sonftiére was bess densely 
populated than the northern shores of 
Martinique ; there was no city compar- 
able to St Pierte in proximity to the 
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volcano: but what is significant is that 
the people of St Vincent heeded the 
warnings giver hy their traubled moun- 
tain and tuany lives were saved which 
othenvise no clonht would have been 
lost. 

The destraction on St Vincent was 
due to dust, lapilli, und stones, which 
fell on the land while vet het: but a 
hurricane blast of steam charged with 
burning dust did not sweep down from 
La Soufriére as it did from Mont Pelée. 
The ares on which the dist and stones 
fell while vet sufficiently hot to destroy 
the vegetation was about tw Ice #5 grent 
Ls Ot Abartimig tre, tm extents ita belt 
some Six mls wide acros= the northern 
en) of the ialonud, leaving, however, a 
narrow atrin of verdure on the extreme 
northeast cist, is is shown off ati aec- 
OCTET YE ae. 

The rie reached Georgetown, the 
chpithl of St Vinernt. on the mormimng 
of May 23, anil later the same day, 
through the courtesy of Mr F/W. Grif- 
fith; whe lad immediate charge of the 
distribution of the relief stores for the 
colonial government, I was enabled to 
make a tripon the steamer ifrur north- 
ward along the west shore of the island 
to the devastated repion about La Seu- 
friere. A similar and more-successful 
trip on the same boat was made the fel- 
lowing day, during which olonding was 
effected! at the mouth of Wallibu River 
and the country about Richmond House 
carefully examiner, | 

While proceeding northward on the 
Hier, culls were made at the villages on 
the shore, where people driven from the 
devastated district had taken refiye, 
and an opportunity was afforded of see- 
ing the stores brought from the United 
States actually placed in the hands of 
those to whom they had been sent. A 
siniilur gratifying sight Was apain seen 
u few days later at Georgetown, on the 
east coast of St Vincent. | 

On landing at the mouth of Wallibu 
River we saw before 04 o scene fully as 
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desolate asat St Perre. Nearthe shore, 

wherea village of soine 4oo or 500 people: 
stood on the morning of the 7th of May, 

we walked over the barren, wind-rip- 
pled, and rill-cut surface of a fresh de- 
posit of volcanic dint und stones some 
g0 or 60 feet deep, This village; asm 
the case of the northern portion of St 
Pierre, was situated at the margin of 2 
brow! sloping upland, from which the 
debris was swept and piled deeply on 
the flatiand toleeward, After inspect- 
ing Richmond House, a strongly built 


‘structure of stone, the partial ruin of 


which resulting froma hurricane a few 
years since had beets completed by the 
recent cruptian, I pressed on, in com- 
pany with Dr Hovey and Mr T. M. 
MeDonald—the latter the owner of 
neighboring estates aud one of them 
now buried beneath the desolate cover- 
ing of stones—to the bluff overlooking 
Wallibu River, and had an nnobstructed 
view of the devply filled valley of that 
ream anil of the siopes of Ta Soufriére, 
even to its stil! steaming summit. Never 
have I gazed on a stranger or more in- 
We had cought Nature 
at work at one of her most marvelous 
tusks. On the slopes about us still 








stood the denuded trunks of palms, their 


sides facing the volcano atripped of their 
bark andl scorched, showing that the 
wind during the sterm of hot dust and 
stones had blow from the direction. ai 
the voleann, but tdt with the extreme 
violence so manifest at St Pierre. The 
hills about us were covered to the depth 
of three to four feet with ditst and 
stones, then cold, and compactei! so that 
we could walk over the surface of the 
layer without dificulty. One of the 
many interesting feitures to claim at- 
tention was the wonderful manner in 
which the laver of fresh débris had been 
ent by the tills ariginating on it from 
the recent heavy rains: A most benuti- 
ful system: of demdlritic drainage was 
there in active development. ‘The rills 
arid Dreoks had tn mahy pistiices cut 
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Channels through the fresh faver ond 
exposed the cultivated soil beneath, 
The steeprsided trenches, with well- 
marked termhoes, to which many tribu- 
tary vill channels converged, were, in 
mininture, canyons like those of the 
Colorado region. Some of these m- 
structive details may be tecognived! in 
the accompanying photographs, 

Among the larger features of the re 
cent changes that: especially attracted 
attention was the manner In which the 
steeprsiled valley of Wailihy River, per- 
haps aquarter of aamile broad, had been 
deeply filled with fresh, bot débris, and 
the way the displaced stream was -en- 
deavoring to regain its tight of way. 
The valley had been filled, as éstinated 
by Mr MeDonald, toa depth of 56 of ho 
feet with freshly File debra. Through 
this material, surface: water wis work- 
ing ite way, and, meeting the still hot 
stones and dirt, wos being changed to 
steam, which, escaping from thousands 
of vents, formed. white columns that 
rose it times hundreds of feet mnto the 
air, This wondert tl display of steam 
jets and peyser-Hke eruptions, varied in 
pranileur with the amoutt of sarface 
water present, Tharing the intervals 
between the ocenmionnl heavy down- 
pour of rain, the energy of the escap- 
Ing, steam would decreuse, und a persen 
could walk in safety orer a tmiinture 
crater, from which steam bad previously 
ten en to Tush out as from the escape 
valve of a steamship, but with ten or o 
hundred times Its volume, During a 
heavy shower, however, ms happened at 
the close of my second excursion to the 
Wallibe region, the volume of steain be: 
cute sa ireat that the entire landscape 
was obsetred, and the upward rolling 
clouds ascended for thousands of feet. 
Om stich occmsions the moar of the escap- 
ing steam conld be heard a mile or more, 
‘The steam jets,at times, hal such enerry 
that black eolunmns, consisting of what 
may be termed mud, were shot upward 
like geysers, to a height of folly a hun- 
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dred feet, anl would iplay for several 
thinwtes: These miniatnre eruptions 
have been referred to, in several news- 
piper accounts of the strange sceties on 
st Vincent, 06 volcanic erupt ons from 
ree Ty formed craters ; Hint this is a mvis- 
tuke, 15 they were elearly dive to the sur: 
face waters working their way through 
thick beds af hot dust and stone A 
stitiar phenomenon wos witnessed hy 
me wear St (Pierre, and was seen again 
near Georgetown, did in euch instance 
the cause was the sanic. 

Wallila River, as [ have stated, was 
displaced from its former bed bw the 
Fast quantity of debris 7 sTectpitated inte 
its channel or washed from the border- 
ing tplands. At the tine af tty visit 
the stream was behaving in a most pe- 
cnliar ane interesting manner. Nat 
only wns it a stremm of hot water fort 
which steum was being given off in large 


volume, but, owing to the vast quantity 


of loose material present, was overlonderd. 
The débris checked its How, and fora 
time would held back the water and act 
asa dam, the stream hed downstream 
becoming dry, and as othe pressine of 
water incrensed, the dom weld give 
way, and alatge body of steaming water, 
black with material insaspension, would 
rush down the previously dry chonnel, 
and with a roar plunge tuto the sea. 
The stream made these pulsations at in- 
tervals, on annverage, o of perhapstiventy 
seconds, and between each swift mish of 
blnek, seething water its chattel wus 
vacant, A stmilar behavior of the 
stream near St. Pierre, and aleo of thowe 
on St Vincent which reach the sen near 
Gecrretiown, was observer. Such ex- 
aniples: of what tay justly be termed 
overloaded and pulsating streams are 
certainly novel to students of the life 
histories of rivers, 

From the heights thove Richmond 
House the entire western slope of La 
Souttiere was m fall view doting our 
visit, and, ike the corresponding side 
of AMfont Pelée, was withont life, Neat 
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A RTeen-sprig was visible, but utter deso- 
lation reigned. Overall the devastated 
region lay o thick sheet of grey débris, 


forming 4 fresh page, on which the raitis: 


lod everywhere berun to write thelr 
records in. the form of rill-cut channels, 
The newly added material, which so re- 
cently formed a part of an ascending 
column of lava m the throatof La Sou- 
fritre, was being rapidly removed and 
taking its plaice in the sedimentary de- 
posits of the sea. Every downpour af 
tain witnessed the washing from the 
land of tens of thousands of toms of this 
fresh covering. The removal of the 
newly follen miterial is going on with 
such rapidity that within a few months, 
Oral mosta yearor two, it will have 
been completely denuded from the hills 
nnd mountuin side, but will long remain 
in the valley. Outside the devastated 
aren, where the fall of dist and lapilli 
was cold and in depth did not exceed an 
ich or two, it had heen olready, at the 
time of my visit, washed by rains that 
the vegetation was again green, anc its 
presetice on the ground beneath inecos- 
Sspicuotns, 

Our return from the intereating ex- 
curion referred to above was precipi- 
tons, not becouse La Soufrire showed 
signs of ‘renewed sctivity, as did Mott 


Pelée'on a similar occasion a few days: 


before, but owing to the coming of one 
of these sudden showers so charteter- 
istic of tropical regions. A rain squall 
swept over us. The wind caused the 


wares to rise and breok incsurf on the 


beach, Throawh the surf we went to 
teach our hoats, and after some diffi- 
culty tegained the eer, drenched to the 
skin. The clothing brought by the 
ote was, as owe unilerstuml, for the 
bereft of all these made destitute on 
acconut of the recent volcanic ertiptions, 
aud seen my companions and myself 
were arrayed in the uniform of Ute U.S. 
Army, while our eltizen’s clothes were 
drving. | 

On leaving the site of Richmond vil- 


lage the M!'rar continued northward, 
psing as near the shore as prudence 
wold permit, ond gave her prssengers 
a splendid view of the blasted and ut- 
terly desolate motuntuins. The torth- 
ero pict of St Vincerit is remarkably 
Tongh ail possess: som: unusially 
fine scenery, We cotld see for ip the 
steep trench: like valley leading to. the 
suinmit of La Soufri¢re, where pals 
fortnerty: lifted theirplimes far above 
the luxuriant flora of the forest, and 
birds haunted the shadowy 
where orchids bloomed, tutatl was dark 
am] silent, Not a spray ora leaf re- 
mained in all the stern, oppressive liud- 
scape to sug@est the loveliness that had 
so stiddéenly been blotted out. At the 
north end of the ishind we passed the 
Fancy eaiite, where some so persons 
were killed of May 7, aud olbstaitied a 
view of the still green strip of land atid 
projecting cape on the extreme northeast 
portion of the island, which, strangely 
is it Seems, tscixped destruction. 

On returning to Kingstown we found 
the work of discharging the relief stores 
brought by the Jive still in progress, 
and through the untiring courtesy of 
Mr Griffith [ was-enabled to make an- 
other trip onthe Ifrarin company with 
Drs Jagg@ar aul Hovey and others, this 
tinte to Gaergetown, on the east side af 
at Vincent. 

On passing ground the southern end 
of St Vincent and stenming: northward 
we fours the wsual heavy swells roil- 
ing in from the broad Atlanti¢, and as 
our course Iny parallel with the waves 
the Hear rolled heavily, mitch to the 
discomfort of many of ler passengers: 
Arriving off Georgetown, the anchor 
was tropped, and a landing effected by 
teas of astronge boat which put ont 
from theshore, The landing was novel, 
aml to & porlee somewhat exciting. 
Some distance out from the end af a 
long pier was a lmoy, with a cable pass. 
ing. in to the shore anil alongside the 
deck, The shore boat. manned by 
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A ‘Typical Town of the West Tidies 


strong Africans whe well understood the 
situation, was loaded with tebef stu 
plies tor the hundreds of refugees in 
Georgetown, on the top of which as 
inane mien as wished took -pussage., The 
boat wis rowed tothe buoy, where, aftet 
Hany wosuccess ul atiem pts, the cable 
leuliie shorewaril wat oraspel by strony 
lodds, The waves were there rolling 
heavily, surging throngh the titubers ol 
the pier, ond breaking with o heavy root 
im the #Tavelly beach By ednns of tie 
coble the boat, with her frete ht of Amer- 
enn codfish. American bacon, aol Hring 
exaniples of the people from the same 
land, was crown alongside the prer and 
held there, ulthough surging up and 
aown with each incomme wave, From 
the pier projected a rude derrick, mace 
of Teauds. at the enc of which was a 





pulley. over the pulley passe o rope" 
Prom which was suspesnled a rectangilar 
box about tliree feet synare. The der- 
rick and cage had heen made lisredly, 
forthe purpete Of embarking sotne of 
the people tiyjuted durtiy the late dm 

aster, antl was by mo means an attractive 
vehicle in which to he lifted from actraz 

heat. The ascent wos mnie safely, 
however, birt the. uncertamties attend 

tig itownkeried the Eeenest -aympatly 

tor tle sufferers who descended tw the 
Bathe mens tin hour later, 

From the extemporzer hospital some 
farty of the convalescent patients; who 
were burned on May >, were thiken to 
the end af the pier, lowered! inte the 
dancing boat, and conveyed tothe Wrear, 
Where they were taken on board. by 
strotig, willing hands ns gently as the 
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circumstances would permit and place 
on mattresses on the deck. All of the 
wounded were suffering from burs on 
the hands, feet, face, and neck. inflicted 
by hotalust. Of the injured on St Vin- 
cent, ummbering, I believe, about three 
hundred, all suffered from burns af the 
Hattire just referred to, excepting a few 
who were struck by falling atones, 


THE DISASTER AT GRORGETOWS 


At Georgetown the fact that aternble 
disaster liad recently occtired was imn- 
Pressed on my mind even more forcibly 
than during my visit to St Pierre. The 
beautiful: city on Martinique was so com- 
pletely devastated that comparatively 
little remained to proclaim the tale. But 
for the presence of the hodies of the 
dead, the ruins might, seemingly, he a 
ventory old, At Georgetown, however, 
although the town was but partially 
riimed, and no loss of Hfeaecurred within 
tts fmmediate borders: the dust and 
stones piled high in the streets, the shat- 
tered windows aml] roofs; the blasted 
palms to which the yellow Jeaves still 
adhered, the absolutely barten field, ad- 
jacent, and the still steaming tivers of 
mui, flowing from the shrouded slopes 
of La Soufriére, all appealed nest forci- 
hiv to the iinapination, anid assisted in 
enabling one to picture om fancy what 
hu! occurred, The people who. had 
teen expesed to the great peril still 
thronged the streets. In the outskirts 
of the town, refugees were crowded in 
homses - inadednate for their shelter. 
About the door of the storehouses 
groups of cager apy licnnts were Teckciv- 
Ing government aid, but no acute sui- 
fering was visible, except in the church 
Which had been converted into a hos: 
qital. Most pathetic was the sight of 
the scores of injured persons, all of 
them, [ believe; negroes, although their 
wounds had been well cared for [iy the 
plivsicians carly on the seer. 

Lenving the half-rnimned town, with 


INDIES os 


its few remaining trees, which fortined a 
narrow strip of verdure between the seu 
atic the desolated arrawrodt field leaching 
tp to the base af the volcan, | hurried 
inland, in company with Dr Hovey and 
two negro lads, whoecarried our cameras, 
to visit Dry River and get a view of a 
te pica! example of the tegion ou which 
the descent of dust and stones had been 
heavy. This same region was buried. 
beneath volcanic débris in S12, dering 
the-preceding eruption of La Soufriere, 
ntl, as [ hove been informed, the mua- 
teria! which fell at that time is of the 
stane general character as that recently 
showered on the island, Drv River, os 
l wuderstand, derives its same from the 
fact that its channel was in part abein- 
donel, owing ti the quantity of debris 
accumulated in it during the eruption 
referred to, To that filling another cou- 
tribution bas just been made. Like 
Wallibu River, descnibed above, the 
streams near Georgetown were working 
their way through deep deposits of Trot 
débris and sending up vast volumes of 
steam, Our tramp took us across pre- 
viously cultivated fields; now burici 
same two feet deep beneath stones and 
dust, oid aeross small strenins of warm 
water, which were vainly endeavoring 
to tit. their channels of the recently 
added tinterial. The view toward the 
volcano and northward along the onast, 
where several fine plantations or estates 
had heen tuined, although depressing in 
the extreme on account of the devasta- 
tion that had been wrought, was highly 
instructive as an example of volcanic 
raetion. It was in this regiow that the 
greatest loss af lie on St Vincent oc- 
curred during the recent disaster. In 
one hotise whith we visited) 26 persons 
ersted——ill whoa soneht its shelter. 
The wood-work of the house wos tot 
bumed, aid mo other evidence temained 
of the denth-cdealing agency except une: 
layer of cust on the floor, which was 
extremely fine and had a depth of about 
fowtrinches, The windows of the house, 
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which faced eastward, were badly shat 
teted, the -giass: being broken by stones 
which jassed through them from the 
outsitie, and their frames-were itdented 
in such a manner as to show that the 
falling stones struck with considerable 
force. = This interesting observation, 
teken im cotmection with other farts, 
shows that the stomes shot upward by 
Lu Souttiére prose through the laver af 
the atoosphere affected by the weatward 
blowme trade winds, and on reaching 
the higher region of the atmosphere. 
where the witdl is known to be blowing 
from west to cast, were curried well to 
the eastwird of (eorgectown, bit on 
falling were again swept westward by 
the trade wind, accented, it is to be pre- 
stinad, by ats midraft toward the erupt- 
ing volewne, and given such o slant that 
onsinking the wintlows referred to they 
pessecl through anid entered the revs 
within. | 

(in St Vincent the rain of dust and 
stones wits sittilar tea that which fell on 
Martinique, but-in general the material 
is coarse. Thirouehout the desolated 
aren rough, angular stones, some = or 
6 inches in diameter, fell in wast quan- 
tities, aml atu distance exceeding abott 
five miles from the voleano dist and 
lap: descemled sy abundantly that 
evett at Kingstown, t2 miles from La 
Sommers, the fresh layer formed was 
about three-fourths of an inch thick. 
At Chateau Hellair, on the west eoat, 
mid ozain ot Georretown, on the. east 
const, each distant aboot five wiles trom 
the vVolcino, [ found the level felds 
conte with a new inver af volcanic 
debris about 2 feet thick. This is a 
itinimiim measure of the depth of the 
disastrous shower of stones on the devas- 
tuterl area, aml the average thickness of 
the deposit ts several times as great, 
This material, it must be remembered, 
came down while yet hot and mony of 
the stones were still: glowmyg when they 
struck, Mot only were the stones that 
fell on St Vineent Inrger than those 
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which destendel on Martinique, but, 
what ts also instructive, stones of two 
clases are conspicuous on the desolater! 
fields. The greater-part of the debris: 
consists. of gray scoriaceous andesite, 
ancd.came from the columns of iresh hiva 
that rose in the condnitof La Seniriere. 
‘This tiuterial was sufficiently cooled to 
become soll before it was blown mta 
the air, and to o great extent was re- 
(duced todnst fey the stidilen expansicns 
of the steam it eoteined, Th addition 


to the fragments of fresh lava, the fields 
are strewn with angular masses of older 
Aid ach more compact rock, which 
was tom from the walls of the conduit 
of the volcano by the wprush of molten 
mntertal and steam an] Bice high inte 
These fragments of old rack 


the air. 





Sketch Map Prepared by Tarac] C. Rus- 
sell Showing Zones of Devastation 
in St Vincent 


Fhe black area is the region of greates. boas 
af Life | the back anil dark areas dre the we 
Of totaldcwtroction, tn the tight ares the vege 
tating wae not inp exoent hiv light shower 
of vrleatyia: «list 
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Ruined Estates near Georgetown, St Vincent (ser page ats 


are much more dense than the pccom 
pinsing frapments of fresh lova and re- 
tained their heat longer. Those thit 
fell on the clesdlated area were still red 
hot when they struck the ground aed 
copable of casing the tention of honses, 
ete. Where the tot stones accumulated 
aheut tree-troinks the wood in many in- 
Sslinces was Complete)y chanced ta char- 
coul, Thm material at the time of my 
visit to Georgetown was being cuthered 
by the mlmhitunits in considerable quan. 
hittes andl meer for fuel. 

This brtef account of the materia! 
which fell on St Vincent will, I think. 
show the main cause of the loss of life 
ntl the destruction of houses, vereta- 
ton, etc... om that island, The major 
ity of the people Eilled, ay on Mar- 
toque, inthe opinion of physicians and 
ethers early on the scene, lost thei 


lives [rota the inhalation of -hot dust and 
heing scalded by steam charged with 
burning dust. nthe owter margin of 
the reion of destruction thesteam cloud 
scctns to have condensed to scalding 
water, Which was thick with dust an 
lormed a hot mud that adhered to every: 
thing tt touched, Cosualties also te 
sulted from the rain of fallinw stones, 
amd, as has been frequently stated, 
hightning from the voleanic cloud was 
intense and freryuerit and is Sstipposed to 
have caused many deaths 

After retutmne on the Mrarte King. 
town, Where the “erie sill law at anchor, 
Visite were made to interesting Places ci 
shore, including the beatiful and well- 
kept botanical gardens in care of Mr 
Henry Powel. Early on the morning 
of Moy 29 the Jaye started fur Port 
Castes, St Lucia; amiving there about 
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toon the same day, and the following 
doy returned to Fort de France. On 
May 41 the good ship sailed for home, 
hearing, of your commission, Professor 
Hill and myself, Commander Borchgre- 
vink having previously started morth- 
ward Of a passenger steqmier, 

The morning we bode goord-lye to 
Cotiénul Aye, at Portde Prince, dawned 
nnusually far, There was not a cloud 
in the sky except the vast columns of 
steam rising from the still active crater 
of Mout Pale, Whith rose, as deter- 
mined by angulation by Lieutenant 
Hernadon, to a height of 15,000 feet. 
On passing the site af St Picrre we hid o 
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last but distant view of the dead city. At 
the end of 2 pleasant homeward vovage 
the fave once more dropped ber anehor 
in the harbor of New York ou June 4. 

This. hasty letter 1 trust will serve to 
show the members af the National Geo- 
graphic Society, at least in a general 
way, the nature of the observations their 
agents were able to make; but I trust 
it will in time be followed bv a critical 
discussion of the very characteristic ex- 
plosive volcanic eruptions which desa- 
lated such large portions of the other- 
wise charming itlands we visited, 


SIVERSITY OF MICIIGAN, 


June Ba, pot2-. 


VOLCANIC ROCKS OF MARTINIQUE AND 
ST VINCENT 


CotnEectTeD ay Roverr FE. Hire: ann Israrc CC. Russece 


DESCRIBED BY 


4 OUIN after the disaster of St Pierre 
othe U.S. Weather Borean sent to 
J the Geological Survey for exam- 
inmtide! a bit of volcanic dust collected 
Mav 8, 1902, aboard the steamship Cia, 
8S niles southeast of Harhados. To 
this was added later some of the val- 
einic sand which fe on Barbados, «and 
the source of the material, whether fram 
la Soufnere, on St Vincent, or Mant 
Pelée,on Martinique, both of which were 
ineruption about the same tine, was 
a mnotter of much interest. Therefore 
when Jl received from Professor Hill for 
study the material which he collected at 
Martinique during hits investi gations for 
the National Geographic Society, I an- 
ticipated much pleasure in searching far 
the source of the dust, 
Professor Hill's collection enibraces 
4% q apee mens; 30came [rom Martinique 
aml 4 from St Vincent, Of the Marti 
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niqhe specimens, 18 resulted fram eTtip- 
tions: long ontedating the present vol- 
canic activity, @ are ejecta: of recent 
date, and 6 ate “'fumerole deposits *' 
on the slopes of Mont Pelé. 

The recks of Martinique are remark- 
ably simple, and belong to well-marked 
types of andesite, with normal variations 
fepreseiting traces of earlier conditions 
deep within the eatth, The wrest vol- 
canic belt along the axis of the two con- 
tinents from Cape Horm through the 
Americas to Point Barrow is composed 
largely of this kind of volcanic rock, 
which indeed gets its nate from the 
Andes Mountains, whete it was early 
discovered. 

In the prevailing rock of the collection 
hypersthene is the characterizing ferro- 
fignetian silicite, and it is commanly 
associated with some augite. In closely 
allted specimens hornblende comes ini 
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and) increnses ttil in afew. of the apeci- 
inens it characterizes the rock as. horn- 
blende audesite. The homblende 1s 
always of the deep brown, strongly 
pleechroic variety, with rounded black 
border. which indicates that the horn- 
blende dumng the later portion of the 
micltett stage af the lava wis nnderzaiing 
resorption, Next to magnetite Jorn- 
hlende is amotig the carlicst products of 
crystallization in the. InARMHA, a5 It rises 
hy envptions. from deep in the carth to- 
ward the eurth'ssurface, Arriving near 
or at the stirfoce, where the conditions of 
pressire andl temperature have greatly 
changed, homblende is no longer stable, 
ind 13 gradually attacked and resorbed 
by the magma, to crystallize ont upon 
final snlidiheation as pyroxene either as 
augite or hypersthene, While it may 
not be asserted that all the hyperathene 
andesites of the collection once cor- 
tained horiblende it ts certain that some 
af them cid, und that af the molten ceati- 
dition had continned long enough after 
reaching the surface all the hornblende 
would have disappeured. 

Arranging the andesites according 
to their charncterizing ferromagnesian 
siticutes, there ate abort a dozen, hy- 
persthene audesites; severnl of which 
conta aligite and afew lornbhemle. 
There are two hornblende andesites car- 
rving more or less hypersthenc. ‘The 
hertiblende andesite is associated with 
hepersthene andesites, with and with- 
out hernblende among the lavas of 
earlier eruption, The product of the 
late dséetructive onthorst ts hypersthene 
andesite. 





EARLIER VOLCANTC BUCKS 


To illustrate the products of varhier 
volcanic activity on Martinique previous 
to ‘tle eruption af May $, 1902, &x- 
amples were collected of building stones 
in St Pierre (Nas. 6,-7.8, 1, and 3), 
building stones ii amd near Fort de 
France (Nos. 9, t2, and 13), and from 
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Font St Denis (Nos. ro and ta). The 
other specimens embrice houlders from. 
Prechevr (Nim 1), fragmiectits: from Fis- 
marole Island, mouth of Riviere Blanche 
(No, 2); Carbet Peak (Nos. 32 nnd 34), 
Pitons, Mount Carbet (Nos, 4 stud 20), 
and St Pierre (No. §), and black sand at 
Beach Precheor (No. 7). 

Hypersthene Andesite, — Specimens 
(No. t) beating the Inhel “ Precheur 


Aotiiders, old rock," are good examples 


of hyperstliene andesite. To the naked 
eve the rock Jooks uniformly gray, and 
only cn secon! closer lovk one per- 
ceives: that it i pepperer fall of small 
erystals, Many are black, but Mont ane 
white. 

Under the microsenpe 11 thin sectioti 
these crv stuls stand out more cotispdiatt- 
ously Im 2 gmy ETOUN Iss, mie the 
structure is microparplhytitic, The 
wlite crystals are plagiocliose, the dark 
tes are mostly hypersthene, with- some 
angite and numerous grains of magne- 
tite. The plagioclase in transmitted 
light generally becomes clear and color- 
les, and between curved nicols shows 
lamellar twinning. Some are dull of m- 
chistins arrived more or tess clearly 
in concentric shells of crystul prowth. 
The angles of extinction of the plagio- 
clase suggest that it ts a line-sexla feld- 
spar approximating the composition of 
Jabradorite, 

The bypersthene ocenrs in small §- 
sided prisms, in which the four pre- 
dominating planes are piuncoids. it 
strongly pleochroic yellowish to green- 
ist, tend bias paraltel extinction, distin- 
guishing it from the greenish aupite, 
Which i= not pleochroic and has a large 
angle of extinction. 

The groundmase in which all these 
crystals are imbedded is dark gray, and 
contains a multitude of embryonic crys 
tals, chiefly, if not wholly, of the miiti- 
eruls already mentioned, swinttiing in a 
clear glassy base. 

From *' beach at Precheur”’ is an in- 
teresting specimen (No. 31) of ‘* black 
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said, marked “not of present erip 
tion,” The sand has evidently been 
washed by wave action, and! nearly all 
the lighter particles, feldspar and ginsay 
groundmass,; removed, leaving the mag- 
netite and hypersthene, A mugnet 
separtes the brilliant black mignetic 
gruins from the more or jess perfect 
crystals and cleavage plates of hyper- 
ethene. Most of the plates are of pris: 
matic chiavage, hut some are macropina- 
‘eéidal and show a hisectrix. Neither 
hornblende nor avugite were ohserved in 
thesand, Its composition is remarkably 
‘simple a5 compare! with the anriferous 
black sand of Oregon and California, 

In addition to the above, fragments of 
oll hypersthene andesite were obtained 
at mite other localities, They will be 
briefly noted, calling attention only to 
points of difference as compared with 
that already desctihed, . 

Among the “building stones of Si 
Pierre, oki rocks of the adjacent coun: 
try’ (6, 7, 8, and or), there is hut litthe 
vatiation, and that chiefly in the fine- 
nessof the groumimass, One specimen 
(4) differs from the others in containing 
Some augite and having a larger thon 
tennal proportion of phenocrysts, prom- 
inent crysinis, Another No, 13) con- 
tains a trace of deep-brown hori Hlende, 
The two samples (Nos, o and 12) of 
hypersthone andesite from-near the tar- 
racks, fivemiles north of Fort de France, 
marked ‘old rock south of Pitons-du 
Carbet,"" are of the normal type. 

In three of the specimens of hyper- 
Sthene audesite consilerable alteration 
hod taken place. No. 10, from ‘ Font 
st Denis, old rock between Pitons du 
Corbet and Pelée,’” hos ne liypersthene. 
Its place ts ooenpied by a deep-preen, 
nore of less fibrotis, platy, pleochroic 
mineral, with stronget birefringence 
than ordinary chlorite. In Ne. tg, from 


" Font St Denis, old tock covered with, 


new ash,’ the pyroxene is: partily te- 
placed by the chioritic mineral noted 
thove and surrowmadiny calcite, 
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A pebble (No, 37) “' from w tavine 
on upper slope of plateau ’’ is hyper- 
sthene, with a trace of angite and more 
crystalline groutdmuss, The hyper- 
sthene of the groundmoss and some of 
the larger particles have altered) to a 
yellowish-preen product, in the coloring 
of which oxide of irom tisy have played 
a part. | | 

ffornilnde -kphersiiese Andesties,— 
These differ from the tiormal hypet- 
Sthene andesites in containing a small 
amount of brown hornblende, which has 
inarrow tnt dense block border, There 
are no groups Of pyroxene and) tmagne- 
Hite to represerit grains of hornblende 
wholly resorbed, nor from the ¢harncter 
of the border here could such be ex- 

One specimen of this type ( Noja5 } oc- 
ettrs “'near the barmicks, five miles-atth 
of Fort de Fronce,"’ and the hornblende 
crystals in the hand specimen appear 

rominent crouch to place it mnie thie 
Tom blende andemtes, but in the section 
winder the micro it most closely 
resctibles: hypersthene sndesite. An- 
dither (No, §) 1s from St Pierre. It 
varies from the normal hypersthene un- 
desite nat only in containmy a trace of 
hornblende, but also a grain of olivine, 
the only one found im Mr Hill's collec 
tion from Martinique, A goo) speci- 
men (Ne. 2) is old rock from Fume 
role Isiand, mouth of Riviére Blanches,”' 
with dark felty ¢roundmuass, like many 
of the typical hypersthéne anilesites, 

fforntiende stndesite.— The heri- 
blencde andesite is of a Hight gray color 
and decidedly porphyritie even to the 
Htiaiied eye, with cospicuous black 
eryetals chieily of hornblende, attaining 
in a few cases o lenyth of five -mill- 
meters. The white or glassy crystals 
of feldspar are lese prominent, and al 
ore imbedded ii a light-orav groand- 
tiass. Under the microscope hyper- 
sthene and magnetite and aleo the 
plagiociare ore seen to occur os in the 
hypersthene undesites; bot les abun- 
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darntly, arid the feldspar me be some- 
what less calcic. ye grounds. is 
highter colored, filled with minute clear 
crystils and grains like feldspar, with 
few that are colored in 4 glassy hitse. 
The only specimen of this type in the 
collection iso, 36, “\Carhet Peak. from 
a ravine on upper slope of platean,"’ al- 
tlaevtigels No: 15, from neéar-the barracks, 
five miles north of Fort de France, 





should be mentions: here as closely 
‘Teluted. 


Decie (Qaaris Amdestte).—One of 
the most interesting specimens is the 
dacite Wo. 4, “" Pitons; Mount Carhet, 
iiaterial of peak.’ [It isa ght gray, 
conspicuously porpliytitic rock, The 
light-colored phenocrysts are quartz and 
feldspar, the dark ones, chiefly lori- 
blende, attaining mm some cases diumc 
ter of 6 millimeters. One apparently 
hexagonal seale sugresta biotite. The 
qiurtz is much. fractured and did) not 
appear in the thin section, but the con- 
choidal fracture and uniaxial positive 
character of one of the glassy grains 
leaves no donht as to its presence ancl 
places the rock among the quarts ande- 
Sites. 

The feldspars are mmore proniinent,and 
the crystals broader proportionally than 
inthe hyperstheneandesites. “I'winning 
hands are broader anid sections more 


common in which these appear, and it 


is possible that some orthoclase may be 
present with the plagioclase, Ampite 
and black-bordered deep brown horn- 
blende are among the phenocrysts, The 
light gray grouridmass is filled with 
small crystals of feldspar and hypers- 
thene, with some grains of magnetite jn 
a clear glassy base. 

The dacite is much more closely re- 
lated to the ondesites than the ducites 
associated with similar andesites about 
Crater Luke, Oregon. 

From the sate licality ('* Pitons Car- 
bet, decomposed old material '") comes 
specimet 20, which is muchaltered. It 
is friable, earthy white, spotted redeish 


hrown with oxide of iron, Looked at 
tore carefully, grains of quarts occur 
and contiect it with the dacites. 

Linder the microscope the feldspars 
are found to be entirely repluced by a 
clear istropic 5 substance, und the fer 
romagnesion silicates.are represented hy 
oxide af iron. The @roundinass has 
been converted int an aggregate. of 
minute graingol a Heht-colored mineral 
like quarts or feldspar, and stained more 
or less deeply by oxideof iron, Several 
of the original quarte-phenocrysts occur 
in the thin section unaltered. 


PRODUCTS OF THE RECENT BRUP- 
TLONS FROM MONT PRLEE 


fiypersibere-andesife Panice, — We 
now come to the material which Afr 
Hill regards as immediately connected 
With the BTeat Sruptiot of May 8, 1907, 
in destroying St-Pierre. [t is the con- 
silidated molten material af that out- 
break. Only two pumiceons fragments 
(Nos. The and 164) were selected from 
a latwe number forexamination, They 
were collected ‘‘ near Riviere ‘Mare.’ 
One of them (16a) readily sinks jn 
witer, but the other, rounded uas- if 
water-worn, floats lightly. “They differ 
aniv in degree of porosity. die to. the 
difference m nitiber and size of the 
vesicles. 

The pumice is tiearly white, sprinkled 
with small black-spots, which tinder the 
microscope ate found to he crystals and 
fragments of crystals of hepersthene: 
ond grains of magnetite. With them 
are clear crvstals of plagin¢lase feldspar, 
probably labradorite or byrtownite, and 
all are included mm a verv Mes nd 
dusty-looking, glassy growmdmass. 
vesicles tange in size from less than on 
of a millimeter to several millimeters in 
diameter, and in shape from spherical 
to linear. They muy be best seen vith 
a small lens in the hand speciinen, where 
the fbreus drawn-out character dive to 
the extension of the gas in the vesicies 


‘Brees of porosity. 


Votcanic Disrursances In West Inptes 


2s evident. Flow lines eecur in the 
glass about the elongated vesicles, and 
its whole aspect indicates clearly that 
the tuitetial now glassy was once solt 
and tivent like paste, and while in that 


molten condition contained gases or 


vapors which expanded and formed 
vesicles, whose elongation took place in 
the direction of motion within the mass, 

Here we have the seat of expansive 
and explidive energy, which niust have 
plaved a most important part in the 
eruption, and we may briefly consider 
it, but only from a petrographic stand- 
point. Many of the vesicles coumpletely 
closed mist still contain in some form 
more or less of the gaseons agent that 
produced the vesicle, but these ore 
almost wholly lost in the preparation of 
thin sections far microscopic «tudy, anil 
their ultimate determination must le 
releguted to the chemist. ‘There can 
be no doulit, however, that a large part 


oof the gaseous matter given off is steam: 


The source of this water and other puses 
contained in the molten material ,magima, 
as it rises to the earth's surface in crup- 
tion we will not disenss, but what hap 
pens to-itin the process of erystallica- 
hon concen the speciniets we are con: 
sideting... 

Crystallization is a process of exchu- 
sion; so ithappene] thitas the mayma of 
Monit Pelée approuchederniption crystals 
of magnetite and hypersthene developed 
with a still latger nomber of plagiociase. 
and the absorbed poses rejected im this 
process became concentrated in the un- 
consolidated portion, When the press- 
nre was feliceved the Hberated yases 
expanded, producing the vesicles and 
Riving tise to pumice of different de- 
Specinien 6a, ol- 
though very vesicular, is much less so 
than 1, for it quickly sinks in water, 
while 164 readily floats. | 

We can ensily iniagine the process of 
expansion toadvance beyond See gieitnise 
stage even until the bubbles burst and 
the whole mass be blown to fragments, 
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viving tise to lapilli and dust, of which. 
the collection contami a number of ex- 
ainples. The gases filling the vesicles 
were the most mobile part of the mass, 
and like tubbles in water responding 
to the common impulse, moved in the 
sane general direction, but slowly, and 
aocumulated to form the big bullites 
which produced the explosions. The 
eruptions of Mont Pelée, as in vol- 
canoes generally, are a series of expio- 
ais die te the rupture of great. bob- 
bles formed from the accumulation of 


“sminiler anes like those of the pumice 


just described, 

According to Professors Hill and Rus- 
sell, there were no tegular flows of 
molteri lava from Mont Pelée during 
the recent eruptions, ‘The magia was 
so fall of absorbed gases that it was all 
blown out before effusion took place 
The only dows were the so-called ** quod 
flows," consisting of ejected material, 
lapilli, sand, und dust, so saturated 
with water as ta flow in landshde 
fashion on slopes sufficiently steep, 

The fragments of pumice described 
above probably represent more closely 
than any other muterial we have from 
Mont ‘Pelee the general composition of 
the erupting magma, A chennical 
gialysis by Mr W. F. Hillebrand is 
No. t inthe table, page 291. Having 
considered the erupting magina, the 
ejected material will be taken wp, be- 
Binning with that of May &. 

Sand aed Dust from the Lruption of 
(fay &—The Brith ship Aeddem was 
in the harbor of St Pierre at the time 
of the great explosion on Mont Pelée, 
about 7.45 0. mi, May $, and specimen 
2024 dust which fell on the deck of the 
Aotdaom ot that tine, 

The material was washed and sepa- 
tated by decantation to facilitate study, 
The fargest particle of the specimen has 
nh diameter of about 1.5 centimeters ; 
but, judging from reports, much larger 
fragments must have fallen on deck at 
that tine. 
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The material consists of small lapilli, 
Sand, and dust ranging from the diam- 
eter stated down to particles invisible to 
the noked‘eye. Its color is dark gray, 
Plagioclase crystals and fragments: are 
abundant ; lhypersthene and grains of 
TapHetite somew uit lessso: bitat least 
half of the massis dark microlitic, more 
or leas felty, but not vesicular ground- 
mass, often inclosing or clinging to 
crystals, and appears identical with the 
groundmass-of the lavas of Mont Pelée 
antedating the last eruption. 

There is a stnall amount of clear glass, 
which may represent the molten mate- 
rial in which the gas moved to accwmu- 
late for explosion, and this view is ren- 
dered more probable by the occurrence 
af particles of pumice sinilarto thaanil 
roé> but it appeors certain that the 
greater portion of the material which 
fell on the Aoddem was derived from the 
pulverization of solid tock about the vol- 
canic vent of Mont Pelee, and only a 
stall part from the molten magma 
which was the seat of the explosion. 

Saad and Ogst frog the Arnuftiom of 
May 2o.—The steamship Sofemar was 
in the harbor of Fort de Fronce, nbout 
20 miles from the place of the explosion 
on the slopes of Mont Pelée, Mav 20, 
Specimens 23 and 24, which are iden- 
tical, Hustrute the character of the sand 
arnl dist that fell at Fort de France on 
that occasion, The color is pale buff 
pray, and the range in sive of particles 
np to obont one nillimeter. Having 
traveled through the air much farther 
from its source than that collecte:! on 
the Aluddam May &, it is much finer. 

‘The particles are too fine for discrim- 
ination with the naked eve, but under 
the microscope are found to be crystals 
of plagioclise, hypersthene, ancl mag- 
netite, mixed with a larger proportion 
of dark microlitic pronndmass, just as 
in the sund from the Aiur of Mav 5, 
excepting that the proportion of gronnd- 
mass to crystals seems langer at the 
greater distance, and this j4 to he ex- 
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pected for the brittle and lighter oround- 
mass pulverizes und floots im the air 


tore easily than the otimeral particle. 


Some particles of clear ¢lass occur, birt 
they afford not more than-a trace of the 
Magis represented ty the pumice. 

A comparison of the material ejected 
May Sand May 20 discovers under the 
nucrmHoope no certain difference between 
the two magus, but chetnical analysis, 
which deals with a larger quantity than 
a thin section, ismore likely to recesr- 
nize small differences, For this reason 
analyess were made by Dr Hillebrand, 
ond dre piven in the following table 
(2 and 3, p. 294). | 

Crders fron the Streets af Sl Prerre, 

Martinigae, —-One of the specimens, No. 
22 in the collection, has the above lalicl, 
and represents the character of the rock 
Tain upon that il-fated city. Tt con: 
tains praducts of both eruptions—May 
Band May 2c-—arndl i6 a niixtyre of all © 


sizes of fragments from. .oot millimeter 


uptotwecentimetersindiameter. The 
largest pieces, of which there are only 
afew ina quart of materinl, are com- 
es of smaller fragments cemented, 
wa dork substatice which Dr Hille- 
brand hos tested and found organic. 

In composition this specimen ds tke 
21 and 23, excepting tht it is some. 
what courser, ated contains orgatic mat- 
ter added afterthe eruption, Ohne small 
fragment of hornblende was fonnd and 
most likely came from one of the older 
lavas, for fone was observed in the 
pumice, 

In the rain of voleatic ejecta at St 
Pierre: the fine and light were carried 
down with the larger fragments, but it 
is evident that much of the finer and 
lighter matetial wonld be shot upward 
hy the explosions to grent heiglits above 
the large, heavy fragments to be spread. 


far and witle by upper currents, He- 


vond the Island of Martinique the ¥ol- 
canic sand and dust from Mont Pelée 
are not represented in Mr FLill's collec- 
hon, 


Van 
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(CHEMICAL ANALYSES 
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Martinique 


t umice front Mont Pelée, eruption of Mav 4, Nosilatile chloride na 
Ww. ia tar [pe iran R a aes ear en 
i, (eck of Aevum, eruption of May 3. Analvet, W, FP, Billebrand. 
+, Band, deck of Abtomac. eriptionof Maya Analyst, W.-K. Hillubrund, 


SW Finer 


. Puttice from La Soufridre, eruption of May 7, Analyst, George Stelyer. 
Fs ‘Sand, Harhados. Analyst, Dr Potland. Ms . 

Hitt, weatiphip Cr. Insoluble in AO, Analyst, George Steiger, 

7. Dust, steatnahip Coie. Solobbe dni H, cl. Analyst, George Steiger. 


Crier Loke, Oregon 
S. Hy persthowe angite andesite. Analyst, H. N. Stoken 





Specimens were olitaine:d from Bar- 
baclos aol avessel far te the southenst- 
ward, but the character of the material, 
a4 well a¢ its movement, noted by ob- 
servers, iidlicate that it came mainly, if 
not wholly, from St Vincent, and will 
he desctibed later. 


“Fumarate Deposits,’ Mont. Pelfe.— 
The collection includes six samples of 
material (Nos, 25 to go, inclusiye), 
marked ' Fumarole deposits."’ Ther 
are all essentially the same and may 
be treated together. In color they 
range from dirty white to buff and red- 
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dish brown. Unelerthe microscope itis 
seen ta be nade up Very lurgely of clear 
transparent particles, with others of 
light cloud appearance, They are about 
equally numerous, The clear ones gen- 
erally show the lamellar twining of 
labradorite, and look like thase of the 
voleanic dust. The clouded material 
whet crushed is found to be an agree: 
gate of glass patticles. Tracesof hyper- 
sthene and angite and-amagnetite pecur, 
hut generally they appear to hove been 
remover! by the action of ucid gases in 
the fumarole, Soluble salts may. be 
present, but could not be determined 
microscopically, Mr Steiger tested one 
of the specimens (No. 25), but was 
unable to prove the presence of native 
sulphur, ‘The material throughout ap- 
pears to be velcanice—sand ond not ite- 
cotipore tock nor to any great extent 
deposits fro the escaping gases. 
Frrecnts from tae Late Arapiton on 

St Vinceet.—Mr Hill did not visit St 
Vincent, but submitted a collection of 
three small apecimens, Nos, 7, 13, 
and 1g, of very vesicular lava from St 
Vincent presented him by Liewtenant 
Penny, of the Ofer, “The exact loca: 
tion and date of eruption are not given, 
bit it is presumed that they are pro- 
ducts of the last eruption. 

specimen 7 fs light-gray putnice, 
peppered with dark grains, hit readily 
floats on water. Under the microscope 
it ig seen to be made upehiefly of glass, 
which is rendered yellowish by dust- 
like particles, ‘The glass ia very vesie- 
nlar and tacloses erystils aid fragments 
of plagioclase, with less ‘hypersthone 
aid o small amount of augiie. Black 
grains of magnetiteare numerous. The 
feldspar generally shows multiple twin- 
ning bands, but a few squarish sections 
are free from them. Many have well- 
marked xones of growth and are full of 
inelisions of dark glass with bubbles, 

The hypersthene is atrongly pleo- 
ehroic from reddish vellow parallel to 
the Interal axes to pale green parallel 
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to the vertical exis; and with parallel 
extinction, Cross-sections are nearly 
sttiare, With the corners ettt off parallel 
to the prismatic cleavage. ‘There is but 
a trace of macripinuccidal cleavage. 
The pale-green wugite i less common 
nol generally thicker, short prismatic 
crystals, with large angle of extinction. 
A group of hypersthene snd magic 
tite has for its center a lighter-colored 
clear grain, whose high index of refrac- 
tion and birefrangence indicates oli ivitne, 
No. 18 Is Hee 17, even to containing 
olivine, and contains aise m trace of 
hornblende. iy No. 19 neither olivine 
nor hornblende were founr, amd this is 
regarded a4 more Likely to be the nornnl 
Tock of the eruption than the others, 
An analysis by Mr George Steiger is 
given (4) 1 im the tulle, page 291. Such 
associations of olivine 1% unusual, and 
Sugeest’ carly secretions, 
PROF, RUSSELL'S COLLECTION. RGA 
ST VINCENT 


Professor Russell kindly sent me three 
specimens, one of lanilli anid two of dist, 
‘that fellon Mav 7. tgo2, These sam- 
ples represent fresh material erupted 
from Loa Soufriére.” The lapelli had 
the follwing labs}; Average saniple 
of taterial which well at Georgetown, 
St Vincent, of May >, i902. ‘The ma- 
terial of thie nature which fell ranges 
in size from fine dist up to rough frag- 
ments < and 6 inches indiameter. Muin- 
gled with this fresh lava are angular 
fragments—of fine “graced, bluish com-. 
pact rock, representing older terranes, 
which came down red bot and broke 
into small pieces onstriking. Collected 
May 27, tire.’ 

Novi. This specimen is about five 
centimeters in diameter, reddish browti, 
and spottedl white and black, with crys- 
tals of feldspar anil pyroxene. Tt is 
piumniceous, Dot not sufficiently light to 
float on water, Under the microscope 
itis mainly Vesicular glass. contaming 
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plagioclase, apparently labradorite, with 
atigite, hypersthene, olivine, and mag- 

netite. The single, large olivine grain 
is not surrounded with hypersthene, as 
io the other specimens, and one lorge 
eryatal of augite showing lamellar twin- 
ting has an Inélosed core of pleochrote 
hy perstivenie } in parallel crystallographic 
position. 

The olivite is-evidently one of the 
early products of crystallization, ani it 
is tTemarkable that three of the four 
spencinnens Tom St Vincent contnin olf- 
vine, They recall to my mind lapilli 
formed arrong those of the final eruption 
at Mount Mozxuma of Crater Lake, 
Oregon, where olivine isan excezitionsl 
eomtituent and not found m the dacitie 
lava of the same eruption. 

No.2. “ Voleunte dust fell at King- 
ston, St Viticent, May 7, tgo2z. Cal- 
lected May 24, tgo2" The dust 
light pray and uttifaraly finw, as if well 
ossarted dicing its fight from the coarse 
tinterial ejected at the sate time, The 
largest particle meastited had a diameter 
of six-tenths of a millimeter. Many 
tiineral particles are five-tenths of a 
millimeter in dintneter, but the average 
is not more than two-tenths of a milli 
meter, 

The larger particles are of dirty glass, 
rarely clear, and colorless and fll of 
bubbles. Others contain a omulutude 
of minute ervstals, Those filled with 
these microlites are of pulverized oftler 





rock, while the dirty vesicular gloss 


ates like the groundimass of the pumice 
represeit the molten magma of the 
eniption, The Intter appear to beanost 
abundant. The yreater portion of the 
dust is erystal fragments of plagioclase, 
niite, hypersthene, brown hornblende, 
and magnetite. Olivine may be. pres- 
ent, but its presence could not be dem- 
onstrated. - 

No. 3. “Volcanic dust; surface of 
deposit at Richmond House, St Vin- 
cent, Collected May 25, 1902." The 
material is just ike that of No. 2 ex- 


cepting that some of the mineral frag 
ments are larger, reiching over a mill 
meter in dinmeter, the proportion of 
microlitic prowndmass particles greater, 
amd a grain of olivine was observed, 


SAND ASD DUST FROM BARBADOS 


Beside the material collected by Pro- 
fessors Hill and Russell on Martinique 
and St Vineent, several specimens of the 
sand and dist were obtaited at greater 
distances from the points of eruption, 
Sand and dust fell at Barbados Muy > 
and §, as described elsewhere,* to ‘ 
depth of three-fourths of an tmeh. Tt 
was supposed by evewltnesses to have 
come from St Vincent, distant goo miles 
directly west, 

The largest particles have a diameter 
of abowt-«m-tenths-of o millimeter ant 
average half that size. le titi 7 A 
mixture inwhich ervstal finpiments pre 
dominate over glassy particles. Plogic- 
clase is most abundant. Hypersthene, 
nigite, and magnetite, and perhaps 
traces of other minerals, o¢cur, An 
analysis of muoterial from the same fall 
in Harbades was made by Dr Pollard 
and published by Mr J. J. H. Teall.+ 
It is pivett in the table of analyses. Mr 
}]. D. Falconer in the ame: journal re: 
po “a very few crystals of hrowt 
tornblende,"' and TC. Porter mentions 
dark-colored! mica ati) olivine, but from 
his description the latter fs most Hkely 
hypersthenc, 

The preence of angite in consider- 
able ijuntitities supports the view ex- 
pressed above that the sand came chiefly, 
if not wholly, from. La Soufriére, on 
St Vincent. 










(UST FROM THE STHAMSHIP COVA 


The British steamship Cera, on the 
eveningof May 7, encountered a shower 
of volcanic dust 275 miles southeust of 


"Science, June 14, igor, p, Gay. 
7 Nature, Jame §, igor, p, ij 
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St Vincent, ond through the U.S. 
Weather Bureau the U.S, Geological 
Survey received the material for study. 
As described tn Sriece,* 7 differs from 


that of Barbados only in the smaller 


size of particles and a relutively larger 
promarses of vesicular glassy to crystal 
fragments, The greater the distance 
the more important relatively becomes 
the vesicular glassy particles which rep. 
resent the molten material of the enrp- 
tion of La Soutritre, although even: at 
adistance of 275 miles the erystalfine 
matter is still ji excess of the glasay. 
Fer the purpose of comparison, Mr 
Steiger’s chemical analysis is quoted 
here with a lvpersthene augite andiite 
of Crater Loke, Orevon. in the follow- 
ing table, 

In an éndeavor, if possible, to get 4 
notion af the destractive paises which 
wrought such havoc at St Pierre, this 
dust was treated with o larce smount of 
water for two hours on « water bath, 
An analysis of the solution this ob- 
tiined by Mr Steiger is given in column 
7 inthe table of analysis, indicating that 


the substances dissolved were CaSo), and. 


NaCl. These are common sulktances 
ii sea witer, and it might be arened 
that they prove that sea water played 
An Important part in the eruption. As 
the CaSO, is much in excess of the 
NaCl, they ¢annot be attributed directly 
to sea water, but more likely to the 
presence of the acids HC) and SO, in 
the presence of steam acting pon the 
lime-soa feldspar and forming the com- 
pounds revognized in solution. 


The analyses of the insoluble portion. 


given in column 6 of the table shows a 
consilerable percentage of S present, 
but apparently not in afree-state. It 
tiay be in the form of pyrrhotite, as 
suggested! by Mr Hillebrund, but we 
were nnable to prove it. Stlphides are 
rare in fresh voleanic rocks, althouch 
they may become common in altered 


"Senor, Jame, 1902, ph ott 


forms. For purposes of comparison an 
amilysis of o Hypersthete angite ande- 
site from Crater Lake, Orewott, is piven 
in column &, 

In comparing these analyses it mist 
lke borne in mind that, while Nos. 1 
and 4 represent the composition of the 
molten inagmasin Mont Pelée and Ta 
Soufritte tespectively, the sand and 
dist are made up chiefly of comminiuted 
older rocks, mixed with a portion of the 
lately erupted magma, and world not 
give necessarily reliable results 0§ to the 
compesttion of the magma. However, 
itso happens that, the older rocks being 
of approximately the same chemical 
courpesition as that.of the lately active 
ithigima, the composition averages tearly 
the samc. 

Dust sprencd so far and wide from the 
Wreat eruption of Krakaten was com- 
posed almost wholly of materin? from 
the molten magia of eruption, Lt was 


compostd alinast wholly of fragments 


af panniceous glass, with a few associ 
ated crystals, Cominuted older layas 
formed scarcely a appreciable part of 
Krikatown dist, while at Bandai-san, 
Jipon, in 1588, securding to. V. Rikis- 
cli,* ‘of java or puntice there is to 
trace.’ All af the material ejected was 
decomposed and comminuted lavas of 
earlier eruption, ‘Phe dust from the 
late eruption of Martinique and) La Sou- 
fnére, collected at a great distance from 
its source, is nearly midway between 
these two extremes, 


SVTCCHSSION OF LAVAS 


Amony the valegnoes of the western 
United States, especially in the Cascade 


Range, the succession of lava has been 


determined at a ntmberof places, The 


earlier eruptions from the large vents 


are uniformly andesite of one form or 
another, fut generally Lyperstient an- 


* Journal of the College of Science, Terperial 
Boiversity, Jiipan. wol. fi. pert tg. tg. 
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desite. Later come basalts from craters 
about the base of the cone marking the 
site of the principal vent, anc these were 
often suceeeded in gd ita vent by 
dacites or rhyolites: The series ts well 
illustrated at Lassen Peak, less: com- 
pletely at Mt Shasta, but especially well 
in Mt Mazania, about Crater Lake, 
With this succession in mind we may 
surmise the order in the volcanoes of 
Martitiique and St Vincent. 





LAVAS OF CARRET PEAK 


Upon the northern end of Muirtiniqve 
ate two peaks which have been vyol- 
canoes, and each has its succession of 
lavas. Mont Pelde is still active, but 
Carbet, according to Mr Hill, has long 
since censed erupting and is now deeply 
#rode:|, | 

From Mount Carbet sever speconens 
were obtained. Three (Nos. 9, 12, aml 
15) from the bose are bypersthene an- 
desite, hut one. of them (15) contains 
sone prominent orystals of hornblende. 
From a ravine in the npperslope of the 
plateau comes a wellemarked hornblende 
andesite (No, 34) and a hypersthene 
andesite (30), with a trace of ougite, 
while the “material of the penits."' is 
(4) dacite ; but, judging from the order 
among the volcanoes of the Cascade 
Range, the dacite ts possibly youngest, 
Against this view, however, is the very 
altered conlition of one specimen | 20) 
ofdacite. Considering that the volcanic 
vent of Carbet has furnished not only 
Wesites with hornblende andl hypet- 
sthene, but also dacite, basalts might 
well be expected to otcur on the periph- 
ery of the same vent. 


LAVAS OF MONT PELER 


The series of lavas of Mont Pelée is 
less complete, but how much is due to 
lack of complete collection is not known, 
Nine specimens were obtaitted, among 
which three (3, 4, 13) aré hornblende- 


peculiar condition, 
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bearing hvpersthene ancdesites, one 
aupite hypersthene. andesite, and four 
hypersthene andesites; once of which 
belongs to the fresh eruption, ‘The dif- 
ferentiation of the magma his hot yet 
completed its cycle and there is no defi- 
tite evidence that it ever will, 


LAVASOPF LA SOUFRIERE, ST VINCENT 


The number of speciniens from St 
Vincent is small, They oll belony to 
hypersthene andesites, but are remark- 
ably abnormal in containing olivine. 
How general this feature mov be can 
only be surmisect from the number of 
olivine bearing specimens. Three of 
the faite specimens contain olivine, and 
the fonrth may contain it also, although 
not shown iu the thin section. The 
olivite was one of the early minerals to 
crystallize in the maguia, and its occur- 
rence here muy be attributed to sone 
Tt recalls the more 
ar less sporadic occurrence of quartz m 
bosale, which in sotie cases,” for exam- 
ple the Cinder Cone, ro miles northeast 
of Lassen Peak, Califortia, becomes 1. 
genera] feature of the erupted tm-£ss, 

For more thorough study of the petro- 


graphy of the recent eruptions of Mar- 


tintgtte and St Vincent we mist look to 
Prot, T. A, Jagear, who is spending 
stifficient time upon the ground to mike 
extonsive and complete collections. 


VOLCASIC BMOKE AND ASHES 


Volcanoes are popularly referred to, 
even in scientific circles, as “smoking * 
nid ejecting “ ashes,"* bit-@t should be 
titiderstood thatthe tenns donot express 
the same process or prodoct ordimarily 

ssociated with chimneys. | 

Some form of organic carbon com- 
pour, as wood, coal, oil, or gas, is the 
comin source of light and heat, and 
the smoke results in large part at least 





"CS, Geological Survey, Moll 13 anil Bul- 
letin to. 
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front the imperfect contribution of the 
carbon, which is black. The heat 
evolved is of combustion in the oxygen 
af the air, and the ashes are the residue 
left after the separation of the carbon 
compantis, — 

In the volcanic process, Inowever, 
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there is no combustion of carbon, nor 
black smoke due to wnconsumed carbon, 
The so-ealled smoke is chiefly steam 
clouds renderst dark ot black by Aapilii, 
sand, and wiist, particles of solid roel: 
Mutter such os those that fell at Barta- 
dos from St Viricent. 


CHEMICAL DISCUSSION OF ANALYSES OF 
VOLCANIC EJECTA FROM MARTI- 
NIQUE AND ST VINGENT 


By W. F. Hitvenranp 


CN EVERAL of the chemical analyses 
af the foregoing paper by Dr 
— Dillerwere only completed after 
his report had gone to the printer, and 
are henne nat wolized in his discussion, 
There are several features connected 
with these and other analyses that have 
ippeared in print which are suggestive, 
and 3 may be worth while te call atten- 
tiot to them at this titne, The data 
at lumd are not sufficient ta warrant 
Penitive conclusions, but on. ther face 
certain probabilities appeat ta be inl. 
citect, 

Aside from the five analyses made by 
chemists of the Geological Survey, the 
only one of much walue that has come 
under ty observation is that by Dr Pol- 
lant in wWafere, page rao (No. 5 of Dr 
Diller’s table). This, while less sili- 
ceous than any of the others, ated high 
in lime and tignesia, is in nearly every 
respect coufitmatory of the ethers of 
like type. The exception will he te 
ferred to later (page 299). ‘The three 
following analyses are incomplete and 
unsatisfuctory, and only of service in o 
general way. For convenient reference 
they are reprodiced here - 
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ao Mitteeral dost from the naps a i 
ten, whieh fellon bound the 4 ends fel 
Aaene, olan fo miles fron 38 Pietre (dete 
atl lecution jel given). Mchearr, Tune 6. 

6. Volcanic dust. which fell aver the Harbe- 
dowon May 8. CAriae! Wen, Jame 13. 

© Voleanie dat esllected from deck of 
steqmabip Aoddad on ber arrival at St Tucia. 
Cavill New, June i4. 


Tf we consider now the sx mostcom- 
plete nnolyses, these of Thller's table, 
they appear chentically to fall into two 
groups, one from Pelée, om Martinigte, 
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the other from Soufriére, an St Vincent. 
The distinct characteristics are these : 
Higher silica and potash, with, in gen- 
eral, lower alumim, total tron, line, 
mapiesin, ond titanitim in the ejecta 
from Pelee. The difference in titaninim 
seen to be particularly marked and 
chuirscteristic. There are, however, 
other differences, of which the moet 
striking ts the almost complete absence 
of sulphur in the Pelée ejecta, while im 
those from the Soufriére it is a very 
muirked constituent, both in the sulphate 
nnd sniphide conditions, Another 
anntvsis of Soufricre diet from tear 
Georgetown, which I myself have made, 
but do not feel at liberty to make public 
vet, enpplasives this last distinction ina 
much more matked manter thon any of 
those here published. 

Samples ¢, 2, and 3 represent the ma- 
teria! ejected from Pelée at certainly two 
different eruptions, and taken from 
rather widely seporated points, The 
first is tolerably compgct, only slightly 
vesicular pumice, which still retains 
much of its original water, while the 
other, two are lapailli and dist which 
have lost nich more of their water, -pre- 
stimibly because of higher temperature 
and finer comiminution. No. 3, col- 
lected on the /fomac, at Fortde Frince, 
on the zoth of May, about 70 miles 
away from the seat of eruption, shows 
the same effects of sifting by transpor- 
tation through the air that No. 6 does 
in the case of St Vineent dnst—that is, 
it probably contains more of the ortgi- 
nally molten constituents of the magma, 
which would be higher in silica and 
ultkalies thon the niass asa whole. Mr 
Steiger’s tests on the dust from the 
stenmsiip Cove show that it not only 
contains oxidized aulphur, but also 
siiphurin the state of sulphide. My 
own a5 vel nnpublished analysis of dist 
from Georgetown. shows the same, ated 
that the sulphide is mot pyrite, but one 
which is readily soluble im bydrochloric 
acid with evolution of liydrngen sul- 


phide, When separated fram other con- 
stituents its hydrochloric solution reacts 
for iron. It is therefore doubtless a 
sulphide of iron, and I tegard it as 
probably pyrrhotite. There + 00 posi- 
tive evidence as yet, however, that it 
may nat be FeS, My analyses had to 
he mode ti such haste that no oppor- 
tunity hasas yet offered fora nearer in- 
vestigation of this interesting point, the 
true composition of the iron splphide, 

I may here mention an analysis of 
dust collected at sea aff St Vincent, on 
the S. 5. /waieiensan, an, analysis of 
which, by Professor Carmody, appears: 
in the Jriaided Mirror of May 22. For 
an copy of this analysis Lam indebted, 
through Dr Diller, ta the Weather Bu- 
rean of the Department of Agriculture, 
Tt is net stated in a form which can be 
compared with those in this Magazine, 


except as to the water-soluble compo- 


tents. ‘These are exactly as Mr Steiger 
found them to be in the dust from the 
S$. 5. Cora, calcium and the sulphate 
jons lorgely predominating over alkali 
and chlorine tots. | 

Now let us consider the analyses, 
which I haye denominated a, 4, und « 
(page 296), in the light of the evidence 
thus far areamulated, 

It would seem as if the soca deter- 


mination of 6 of this analysis must be 


faulty, for of all the other analyses it is 
the only one which shows less than 2's 
per cent, while six show from 5.25 to 
3.79 per cent of sodn, If the potash 
fell off correspondingiy, this. suspicion 
might got be justified ; bat it does not, 
It is of the:same order as the potash of 
all the other analyses that shaw rela- 
tively low silica. To assime that the 
figure given for soda in $6 1s correct, 
means that we have here a volcanic pro: 
duct markedly different in composition 
from ali the ethers; which, taken as ao 
whole, are essentinlly alike. This is 
highly improbable, and I feel little 
doubt that the value in question 15 erro. 
neous. In most other respects the anal- 
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yses ¢ and ¢ might almost be duplicates, 
and they show the Jow silica and relg- 
tively high potash, as well as iron and 
magnesia, of the known St Vincent 
ejecta ; likewise the high sulphur con- 
tent. which is probably to be distributed 


between sulphates and sulphides, as in 
Steiger's analyses 6 and + and the tm- 


published one of my own. But c pur- 
Ports to have heen ¢ollected from the 
deck of the S, 
from Barbadis, How is it possitile that 
two samples so very different in compo- 
sition as © ane No, 2 of [iMer's tabih 
should linve been ejected from the ame 
volcanic vent at the same time and falles 
Gpon the narrow deck of the same 
steamer? Ewen lrad this happened, it 
seems beyond the bounds of the possi- 
ble that two samples taken at random 
should show such differences. Annlysis 


é bears all the eurmarks characteristic 


at undisputed Sonfriére ejecta, while 
No. 2 is as characteristic of that from 
Pelée when compared with 1 and 3 Is 
it an wnwatranted suspicion that the 
lahels of the specimens 4 and ¢ whose 
TTMUvses appear in the Chemical Mews, 
became disarranged, and that they either 
represent different analyses of the same 
Barbados dust, or. at any tute, that the 
Koddam dust is not really represented 
bye? It is hoped that this pont can 
be imade clear by the editor of the 
Cirmice! News: and the chemist who 
tude the analyses, 

As to analysis a. the TLIO Teter t 
iit Serere implies that it came from 
Pelee, but there is no proof whatso- 
ever that this isso. The internal evi- 
dence of the analysis itself points mast 
strongly to Soufriére as the SOree, 
and f shall so regard it itil proof to 
the contrary is forthcoming. ‘The:sul- 
phur is given iu the original publica- 
tlon as such, without any statement as 
to 50,; but, as in the case of 6, and 
Probably §, it may very well bein both 
sulphide and sulphate state 

the reason why 4 shows on! ¥ sul- 


5. Meddam, while & is: 
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phide sulphur and no sulphate is prab- 
ably that, because of its being a lump 
of pumice, the sulphide was not $0 ex- 
Posed to oxidation as that inthe fine 
sani and dist, which must have been 
in fall contact with aitata high ten. 
perature sufficiently long to permit of 


oxidation of a part of the sulphur, 


ft the above inferences are justified, 
we find then, that while the ejecta from 
the two voleanoes are of the same prety 
eral type and while the material from 


the same vent may vary in composition 


withtn limits, according as it is collected 
near to or far from the went, and In 
coherent or finely divided form, yet 
there are characteristic differences hiy 
which it appears easy to distinguish the 
product of one voleino from that of the 
other. 

Possibly, as [hove already admittect. 
further careful investigution will not 
bear ont the conclusions above sij- 


Rested. but the evidences in their sup- 


port are 40 strong at present that peol: 
ogists and chentists will do well to put 
thei to further and decisive proof 
The analyses afford room for spect 
lation in other directions also, If it is 
trae, as said, that the deuths in St Vin- 
cent resulted largely from strangulation 
from. the fumes of sulphur dioxide, the 
source of this gas is not far to seek, for 
the magma befere the eruption con- 
tained sulphide in quantity which, com- 
lng in qontact, while red hot, with air, 
world be partially oxidized with for- 
mation of sulphur dioxide. In Marti- 
niqtte the testimony as to stlphor fumes 
in the cust clouds is overwhelming and 
the odor of sulphur dioxide was, under 
favorable cumditions, perceptible miles 
atsea; but itdoes not appear to have beet 
formed in such quantity as an St Vin- 
cent, and this stands in agreement with 
the great paucity of sulphide in the solid 
ejecta from Pelée, as shown by my anal- 
yses, which further accounts for the ab- 
sence of sulphates in them. [t is: not, 
ii ny opinion, necessary to asstime the 
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prior existence of sulphates in the mat- 
ter ejectei] from Soufritre, for while 
there may have been such tear the aur- 

face, reattlting from famarolic or sol- 

futuric action, the temperature at which 
the sulphide came im contact with air 
must have been sufficiently high to effect 
an appreciable conversion not only to 
the condition of sulphuraws acid, but 
to that of sulphuric acid as well. 

In making farther analyses chemists 
should be particular to ascertain the con- 
dition of sulphur in these ejecta, and 
not be content to tepart it simply us 
SO) without further comment. Work 
of thi kind is worth doing well, ar it 
wore better left undone. 

It may here be said that in the anal- 
vses showing much sulphide the values 


‘given for the oxides of iron are onky 


approximate, The exact error due to 
the effect of a more of less soluble sul- 
phide like pyrrhotite it is impossible to 
fouge, though, of course, there js no 
difficulty in correctly ascertaining the 
total amount of tron, which serves os 
the basis for calculating the oxides: and 
sui phides, 

Eurlier in this paper T alluded to one 
dimigtecment between the analyses re- 
ported bythe chemistsaf the Geological 
Survey and that by Dr Pollard in Nafere 
(Diller’s No. 5). This relates te ‘the 
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presence of nickel and cobalt. Either 
we of the Survey lave overlooked tritces 
of nickel because of some inherent de- 
fect im our method or Tr Pollard bas 
eounterd a6 nickel something which was 
not that element. T tony say. aa the 
result of otir experience af many years, 
thut such amonnts of nickel ax were re- 
ported by Dr Pollard are rorely met 
with except in peridatitic meks. ane 
that hondreds of analyses of almost 
every other kind have been made with- 
out fiding atch a larze amount. 

Dr Porter, in Noafwre, fp. 692, men 
tions with seme reserve the finding of 
a trace of copper in his speciinens of 
dust from Barbados. This observation 
I believe to be quite correct, IT alse 
found it in the three specimens from 
Pelée, just as we fied it in: nearly every 
frock analysis that ismudi¢ in the Survey 
laboratory. We seldom report it be- 
quase of the opportunities usually pres- 
ent for its intradnetion from outside ; 
bat toy personal belief is that it is as 
umvetsally distributed through rocksas 
any one ot the other metals, thourh ol 
cout th very snl] omounts. 

Some of the powits referred to in this. 
paper may with advantage be dwelt 
upon ot creanter length m a future pab- 
lication, when further data are available 
for examination mil discussion. 


REPORTS OF VESSELS AS TO THE RANGE 


OF 


COMPILED RY 


wercd, Dennisow, moister: Sala- 
a verry to New York ; 

"Muy S, latitude 137 23' N_, lonpi- 
tude 49° 50° W. ( Mont Pelée W. by N., 
Go miles), wind EN, E.. force 4: sky 

overcast andl tirtte! a bull color: fine 
gray dust bezan to fall at noon, 


f= the log af the barque Jrrch- 


James Pace, U. 


VOLCANIC DUST 


» HypkoGrarnic Office 


“s May a, latitucle ra" 46' X., jong 
tude 5:7 22" W, (Mont Pelée W.. 
miles), witid EK, NN. E., force 4: re 
cloidy ; dist ceased falling about noon. 

“On my-reference to a chapter inthe 
directory called "An account of the fine 
dust which often falls on vessels in the 
Atlantic, and which comes from the 








300 


Desert of Sahara," TP found there was 
no account of its having been scun so 
far west, so I bottled a sample of it. 
Cin my arrival in New York and hear- 
ing of the yoleanic eruption at Mar- 
tinique, Teoucindedl it came from there, 
iithough we were foo miles to wind- 
wartl of that islarid,*'! 

From the log of the steamshiq Jon- 
junto, Cuptain D. Edwards, Liver- 
pool to Trimidad, April 25 to May a, 
ij 
_ “Arrived in Carlisle Bay, Barbados, 
May 7, at tam. (Martinique N. W., 
t40 miles), the weather being fine and 
Clear. Between t and 3 p. mo reports 
as of heavy artillery fring were beurd. 
aml shortly afterward a dense black 
Cond appeared in the west, im the direc- 
tion of St Vincent (W. 1oo miles). and 
gradually moved toward H.S.E. At 4 
p.m. the whole sky wosovercast, except 
ilow arch to the notthward, At 4,30 
lightshowers of dust began to fall, anc it 


was so dark that lights had te be burited 


on theshipsand ashore. At 5.30 we de- 
parted for Trinidad / Port of Spain), the 
weather being so dark that we could not 
distinguish a large mooring bnoy ata 
distance of 40 yards. At this time the 
rain dust was pouring down and speed- 
ily covered! the decks to the depth of a 
quarter of an inch. About ro miles 
from Carlisle Bay the dist wos so dense 
as to catise almost total darkness, and 
during this-time it thundered and light- 
ened, the lightning being of a. dull- 
redeolor. From 7 pi. m. tog p.m. the 
last kept falling thickly ; at 9.30 the 
thunder ceased aud the dust showers 
diminished ; ot rr p.m. it commenced 
to clear to the southward and the stars 
were occasionally visible. We steamed 
through this rain of dust for a distance 
of go miles in a dlirect line from Bar- 
bados to Trinidad, and at a low esti- 
thite tT inch of dust fell on the decks. 
From 5.30 p.m. the wind was north, 
light, until 2-2, m. + after which it was 
S. E., gentle." 7 
From the log of the banque Avhel 


Tur Nariona Gtocraruic Macazixe 


ffovefon, Captain J. W. Cotes: Phils- 
delpltia to Cartagena, May it te June *: 
rad: 

The only thing unusnal noted dir- 
ing the passage was the discolored water 
from Mona Passaye (Martinique B.S, E., 
aon miles ) southward throngeh the Carb. 
beun Sea to latitude 15° Ny, the water 
throughout the stretch being of a dark 
grayish tint and carcving small particles: 
which appear to be volcanic asles, To 
the southward of 15° the water asstined 
its natural deep bli." 

From the Government Laboratory, 
St Johns, Anticun ( Martinique S. 8, E., 
tso miles), C. AH. G. Sprankling, ob- 





Server: 


“ Dhartag: the period of volcwnic ac- 
tivity in the southern islands there has 


been nothing: in the atmospheric condi- 


trons here to connect with the disturb: 
ahices ** 

Log of ship Aenea, Nibbs, ‘master, 
Harbados to New York : 

“While at Barbados a heavy rain of 
volcanic dust fell from Mount Soufritte 
(W.. too mile) on the decks and 
awnings of the vesiel, Seven tons af 
Sane were thrown into the hold for 

Log of the 5. S. Conn, Thomas, mas 
ter, Monteviden to New Vork: 

“ May 7, 10.30 p.m., Latitude ri? 23° 
N., longitude s7" ga WY, ( Martinique 
aw. W., 200 miles; St Vineent W. N, 
W., 250 miles). During the afterndan 
ao heavy bank commenced) rising in the 
north, which by ro.30 p. m. covered the 
whole sky. At the same time a fine 
gray stthstance commenced falling, 
which by $a, m. of May S covered the 
decks to the depth of an eighth of an 
inch. The wind during the incident 
Was east, moderate; sea smaoth,"' 

Log of the barque Aleawor Af, [il- 
fiams, Corbett, master: Con#tuble Island 
to New Yorki 

“ May 4, 1902, latitute 14° N., longi- 
tode-s7° W. | Martinique W., 25a miles), 
Fie weather, sky overcast. During 
the first part of the night heard a very 


Votcanic Distursances in West Inpres 


law moan like thunder, in the &. W., 
ood from 4 to 8p. mm had o very heavy 
shower of ashes; Covering rigging, sails, 
and deck, Phe cloud dark like a rain 
cloud, with changeable temperature— 
Sometimes Wat, same thniées cold—(he 
sun haying oa credcdish colar amd the sit 
h deoly smell: the oshes resembling 
gray cement” 
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Logol the ship 4vanres, Henderson, 
master, Portiond, Oreg., to (Queenstown . 

‘May g, 1yo2, lotitude 4° N., long- 
tude 32° WW. (Martinique W. N. W., 
i Soo miles). A violent vibration wis 
felt thronghont the ship for about 30 
secotnls, as if arith over the top al 
something, supposed te be the effect of 
o stibimarine earthquake."' 
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